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(54) LIQUID CRYSTAL DEVICE AND ELECTRONIC INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To arrange peripheral circuits such 
as a precharging circuit, a sampling circuit and an inspection 
circuit at high spetial efficiency and to increase an effective 
display area in an active matrix driving type liquid cystal(LC) 
panel based on the driving of thin film transistors(TFTs). 
SOLUTION: An LC device 200 is provided with an LC layer held 
between a pair of substrates, pixel electrodes 1 1 formed on a 
substrate like a matrix and TFTs 30 for controlling the 
electrodes 1 1. A precharging circuit 201 for supplying precharge 
signals to plural data lines 35 prior to image signals and a 
sampling circuit 301 for sampling picture signals and supplying 
the sampled picture signals to respective data lines are formed 
under a light shielding peripheral partition 53. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The pixel electrode which it came to pinch liquid crystal and was formed in the shape of a matrix 
between the substrates of a pair at one substrate of the substrate of said pair, The seal member which sticks 
the substrate of said pair in the perimeter of the screen area specified with said two or more pixel electrodes 
on one [ said ] substrate, and surrounds said liquid crystal, The protection- from-light nature abandonment 
formed along with the profile of said screen-display field at the substrate of said another side between said 
seal members and said screen-display fields, Liquid crystal equipment characterized by arranging the 
circumference circuit which consists of a thin film transistor in the location which counters said 
circumference abandonment formed on preparation ****** one [ sa id ] substrate at the substrate of said 
another side. 

[Claim 2] Two or more scanning lines with which it comes to pinch liquid crystal between the substrates of 
a pair, and sequential supply of the scan signal is carried out at one substrate of the substrate of said pair, 
Two or more data lines with which said two or more scanning lines are intersected, and a picture signal is 
supplied, Two or more thin film transistors connected to two or more of said scanning lines and data lines, 
The seal member which sticks the substrate of said pair in the perimeter of the screen area specified with 
said two or more pixel electrodes on two or more pixel electrodes connected to said two or more thin film 
transistors, and one [ said ] substrate, and surrounds said liquid crystal, The protection-from-light nature 
abandonment formed along with the profile of said screen-display field at the substrate of said another side 
between said seal members and said screen-display fields, In the location which counters said circumference 
abandonment formed on preparation ****** and one [ said ] substrate at the substrate of said another side 
The precharge signal of a predetermined voltage level is preceded with said two or more data lines at said 
picture signal. Liquid crystal equipment characterized by arranging the circumference circuit which consists 
at least of one side among the sampling circuits which sample the precharge circuit supplied, respectively 
and said picture signal, and are supplied to said two or more data lines, respectively. 

[Claim 3] It is liquid crystal equipment according to claim 2 characterized by for said circumference circuit 
being said precharge circuit, and preparing some I/O wiring [ at least ] of said precharge circuit in said 1 st 
substrate in the location which counters said circumference abandonment. 

[Claim 4] It is liquid crystal equipment according to claim 2 or 3 characterized by for said circumference 
circuit being said precharge circuit, and I/O wiring of said precharge circuit containing the precharge signal 
line for the power sources for generating said precharge signal, and the precharge circuit drive signal line for 
the precharge circuit driving signals for making said precharge circuit drive to the timing which makes said 
precharge signal precede with said picture signal. 

[Claim 5] Said some of precharge signal lines [ at least ] are liquid crystal equipment according to claim 4 
characterized by consisting of a conductor of the predetermined width of face formed through the insulator 
layer on said scanning line so that it might have the capacity of the specified quantity between said scanning 
lines. 

[Claim 6] Said two or more scanning lines are wired, respectively so that it may escape from the both sides 
of said screen-display field to the direction in which said scanning line extends to said circumference 
abandonment. Said some of precharge signal lines [ at least ] In the location which counters said 
circumference abandonment, it wires through the insulator layer along with one side of said both sides on 
said scanning line. Said some of precharge circuit drive signal lines [ at least ] The area to which it wires 
through the insulator layer and said precharge signal line and said scanning line lap on said scanning line 
along another side of said both sides in the location which counters said circumference abandonment, So 
that a difference with the area with which said precharge circuit drive signal line and said scanning line lap 
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may become under the predetermined value beforehand defined based on the property of the liquid crystal 
equipment concerned Said scanning line, said precharge signal line, and said precharge circuit drive signal 
line are liquid crystal equipment according to claim 4 or 5 characterized by being constituted, respectively. 
[Claim 7] Said two or more data lines are liquid crystal equipment given in any 1 term of claims 3-6 
characterized by for said circumference circuit being said precharge circuit, and supplying said precharge 
signal from the other side of said data line while said picture signal is supplied from the one side of said data 
line. 

[Claim 8] The data-line driving means which said sampling circuit is prepared [ driving means ], the 
scanning-line driving means which carries out sequential supply of said scan signal at said two or more 
scanning lines is prepared [ driving means ] in the circumference part located on the outskirts rather than 
said seal member in said 1st substrate, and said sampling circuit is driven [ driving means ], and generates 
said picture signal is liquid crystal equipment given in any 1 term of claims 2-6 characterized by being 
prepared in said circumference part. 

[Claim 9] Liquid crystal equipment given in any 1 term of claims 1 -8 characterized by establishing further 
the inspection circuit which consists of a thin film transistor for conducting predetermined inspection to the 
liquid crystal equipment concerned in one [ said ] substrate in the location which counters said 
circumference abandonment. 

[Claim 10] Liquid crystal equipment according to claim 2 characterized by having replaced at least with one 
side of said precharge circuits and said sampling circuits, and establishing the circumference circuit where 
the alternating-voltage drive of the arbitration for operating the liquid crystal equipment concerned is carried 
out in said 1 st substrate in the location which counters said circumference abandonment. 
[Claim 11] Electronic equipment characterized by equipping claims 1-10 with the liquid crystal equipment 
of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using the 
liquid crystal equipment of a active-matrix drive method and this by TFT (thin film transistor) drive, and 
belongs to the technical field of the liquid crystal equipment of the format that the circumference circuit 
which consists of thin film transistors, such as a precharge circuit, a sampling circuit, and an inspection 
circuit, especially is formed on a TFT array substrate, and the electronic equipment using this. 
[0002] 

[Description of the Prior Art] Conventionally, in the liquid crystal equipment of the active-matrix drive 
method by TFT drive, many pixel electrodes are prepared on the TFT array substrate at many the scanning 
lines and the data-line lists which were arranged in all directions, respectively corresponding to each of 
these intersections. And in addition to these, various kinds of circumference circuits which use TFT(s), such 
as a scanning-line drive circuit, a data-line drive circuit, a precharge circuit, a sampling circuit, and an 
inspection circuit, as a component may be prepared on such a TFT array substrate. 
[0003] Among these circumference circuits, a precharge circuit is the timing preceded with the picture 
signal supplied from a data-line drive circuit to the data line for the purpose of reduction of improvement in 
a contrast ratio, the stability of the potential level of the data line, and the Rhine unevenness on a display 
screen etc., and is a circuit which mitigates the load at the time of writing a picture signal in the data line by 
supplying a precharge signal (image auxiliary signal). In case a picture signal will be written in the data line 
in the so-called 1H reversal drive method which is reversed a predetermined period and drives the electrical- 
potential-difference polarity of the data line usually performed if the precharge signal is beforehand written 
in the data line in order to carry out the alternating current drive especially of the liquid crystal, required 
quantity of electricity can be lessened notably. For example, an example of such a precharge circuit is 
indicated by JP,7-295520,A. 

[0004] A sampling circuit is a circuit which samples a picture signal, in order to supply the picture signal of 
high frequency to each data line stably to predetermined timing synchronizing with a scan signal. Moreover, 
an inspection circuit is a circuit for inspecting the quality of the liquid crystal equipment at the manufacture 
middle or the time of shipment, a defect, etc. It is also possible to prepare various kinds of circumference 
circuits using TFT etc. on a TFT array substrate also out of it from viewpoints, such as improvement in the 
image quality in a liquid crystal display, reduction of power consumption, and reduction of cost. 
[0005] Here, if the size of the liquid crystal display module which added the circumference circuit to a 
liquid crystal panel or this is the same, the screen-display field specified with two or more pixel electrodes 
arranged in the shape of a matrix, i.e., the field as which an image is actually displayed by change of the 
orientation condition of liquid crystal on a liquid crystal panel, is made so good that it is large as a 
fundamental request of a display. Therefore, as for a circumference circuit, it is common to be prepared in a 
long and slender circumference part with the narrow TFT array substrate located in the perimeter of a 
screen-display field. 

[0006] If direct current voltage is impressed to the liquid crystal by which the closure was carried out into 
the liquid crystal panel of this kind of liquid crystal equipment on the other hand, causing degradation of 
liquid crystal is known. For this reason, generally, carrying out the direct-current drive of the liquid crystal 
is not performed, but it is made to carry out the alternating current drive of the liquid crystal by reversing the 
electrical-potential-difference polarity of the scan signal over each pixel, and a picture signal the 
predetermined periods for every field. However, if circumference circuits, such as the above-mentioned 
data-line drive circuit, a scanning-line drive circuit, a sampling circuit, a precharge circuit, and an inspection 
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circuit, are established in the substrate part which faces liquid crystal, the direct-current- voltage component 
used in case each circumference circuit is driven leaks to liquid crystal to some extent, it will be impressed 
and degradation of liquid crystal will be caused like the case where above-mentioned a direct-current drive 
is carried out. Therefore, it is not common to establish these circumference circuits in the substrate part 
which faces liquid crystal. Moreover, it is not common to establish a circumference circuit in the substrate 
part which faces liquid crystal from a viewpoint which reduces a display area relatively. 
[0007] In addition, if light carries out incidence to the field for channel formation which these circumference 
circuits generally consist of semiconductor circuits, such as TFT, for example, consisted of the a-Si 
(amorphous silicon) film and p-Si (polish recon) film of TFT, in this field, a photocurrent will occur 
according to the photo-electric-conversion effectiveness, and the transistor characteristics of TFT will 
deteriorate. For this reason, usually the circumference part of the substrate with which it is located around a 
screen-display field, and a circumference circuit is formed is dedicated to the interior of the case of 
protection-from-light nature which consists of plastics etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when it prepares in the above-mentioned narrow long 
and slender circumference part to circumference circuits, such as a sampling circuit, a precharge circuit, and 
an inspection circuit, in addition to a scanning-line drive circuit or a data-line drive circuit, there is a trouble 
that it becomes difficult to design these circumference circuits so that a specific specification may be met. 
[0009] The special configuration for preventing impressing direct current voltage to liquid crystal from a 
circumference circuit is needed, and establishing a circumference circuit in the substrate part which faces the 
liquid crystal in a screen-display field has the trouble that protection from light to the light by which 
incidence is further carried out through a screen-display field must be given to a circumference circuit while 
causing reduction in a display area. 

[0010] Moreover, although the seal member which sticks both substrates around a screen-display field, and 
surrounds liquid crystal has about 1mm of width of face, if the components (for example, TFT etc.) of a 
circumference circuit are formed in the substrate part which faces this seal member, in order to maintain the 
distance between both substrates at a predetermined value, a component may be destroyed by the spacer (for 
example, globular form particle) mixed in the seal member. Furthermore, preparing a circumference circuit 
element with the need for protection from light in the substrate part which faces such a seal member, since 
there is the need of giving light transmission nature sufficient in order to carry out photo-curing of the seal 
member which generally consists of adhesives of a photoresist for a part for the 1 st which faces a seal 
member, and 2nd set Itabe has the trouble of being inconvenient, also from relation with the photo-curing 
process of a seal member. 

[001 1] Furthermore, if the fundamental request of a display is followed, it will not be desirable to enlarge a 
substrate easily in the perimeter of a screen-display field at all again. 

[0012] this invention is made in view of the trouble mentioned above ~ having — circumference circuits, 
such as a precharge circuit, a sampling circuit, and an inspection circuit, — space — it is arranged efficiently 
and let it be a technical problem to offer the electronic equipment by which the display area was relatively 
equipped with large liquid crystal equipment and the liquid crystal equipment concerned as compared with 
the size of a liquid crystal panel or a liquid crystal display module. 
[0013] 

[Means for Solving the Problem] The pixel electrode which it came to pinch liquid crystal and was formed 
in the shape of a matrix between the substrates of a pair at one substrate of the substrate of said pair in order 
that liquid crystal equipment according to claim 1 might solve the above-mentioned technical problem, The 
seal member which sticks the substrate of said pair in the perimeter of the screen area specified with said 
two or more pixel electrodes on one [ said ] substrate, and surrounds said liquid crystal, The protection- 
from-light nature abandonment formed along with the profile of said screen-display field at the substrate of 
said another side between said seal members and said screen-display fields, On preparation ****** and one 
[ said ] substrate, it is characterized by arranging the circumference circuit which consisted of thin film 
transistors in the location which counters said circumference abandonment formed in the substrate of said 
another side. 

[0014] According to liquid crystal equipment according to claim 1, circumference abandonment of 
protection-from-light nature is formed along with the profile of a screen-display field at the substrate of 
another side between the seal member and the screen-display field. With circumference abandonment, the 
substrate of the pair after various kinds of components, an electrode, and wiring were formed here When put 
in by the case of protection-from-light nature which opening was able to open corresponding to the screen- 
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display field, so that the screen-display field concerned may not hide in the edge of opening of the case 
concerned according to a manufacture error etc. That is, it is formed from the band-like protection-from- 
light nature ingredient which has width of face of 500 micrometers - about 1mm in the perimeter of a 
screen-display field so that the gap of about hundreds of micrometers to the case of the substrate of a pair 
may be permitted, for example. And the circumference circuit which consists of thin film transistors is 
established in one substrate in the location (henceforth "the bottom of circumference abandonment") which 
counters circumference abandonment. Thus, it becomes easy to design these circumference circuits so that a 
deployment of the tooth space of one substrate can be performed and it may meet by preparing a 
circumference circuit under circumference abandonment at a specific specification. Moreover, there is also 
no need of giving protection from light to the light by which incidence is carried out to coincidence through 
a screen-display field since especially circumference abandonment is protection-from-light nature to a 
circumference circuit, without causing reduction of the display area in liquid crystal equipment by 
establishing a circumference circuit in the bottom of the circumference abandonment which is dead space so 
to speak. 

[0015] Two or more scanning lines with which, as for liquid crystal equipment according to claim 2, it 
comes to pinch liquid crystal between the substrates of a pair, and sequential supply of the scan signal is 
carried out at one substrate of the substrate of said pair, Two or more data lines with which said two or more 
scanning lines are intersected, and a picture signal is supplied, Two or more thin film transistors connected 
to two or more of said scanning lines and data lines, The seal member which sticks the substrate of said pair 
in the perimeter of the screen area specified with said two or more pixel electrodes on two or more pixel 
electrodes connected to said two or more thin film transistors, and one [ said ] substrate, and surrounds said 
liquid crystal, The protection-from-light nature abandonment formed along with the profile of said screen- 
display field at the substrate of said another side between said seal members and said screen-display fields, 
In the location which counters said circumference abandonment formed on preparation ****** and one 
[ said ] substrate at the substrate of said another side The precharge signal of a predetermined voltage level 
is preceded with said two or more data lines at said picture signal. It is characterized by arranging the 
circumference circuit which consists at least of one side among the sampling circuits which sample the 
precharge circuit supplied, respectively and said picture signal, and are supplied to said two or more data 
lines, respectively. 

[0016] According to liquid crystal equipment according to claim 2, circumference abandonment of 
protection-from-light nature is formed along with the profile of a screen-display field at the substrate of 
another side between the seal member and the screen-display field. Here, a precharge circuit and a sampling 
circuit are circuits of an alternating current drive fundamentally. For this reason, while faces the liquid 
crystal which was surrounded by the seal member and pinched among both substrates, and even if it 
establishes these precharge circuits and sampling circuits in a substrate part, the problem of degradation of 
the liquid crystal by direct-current-voltage impression which was mentioned above is not produced. And it 
becomes easy to design these circumference circuits so that it can form in the circumference part of a 
substrate with allowances and while it is narrowly long and slender may meet for example, a scanning-line 
drive circuit and a data-line drive circuit by preparing a precharge circuit and a sampling circuit under 
circumference abandonment in this way at a specific specification. Moreover, there is also no need of giving 
protection from light to the light by which incidence is carried out to coincidence through a screen-display 
field since especially circumference abandonment is protection-from-light nature to a precharge circuit and a 
sampling circuit, without causing reduction of the display area in liquid crystal equipment by establishing a 
precharge circuit and a sampling circuit in the bottom of the circumference abandonment which is dead 
space so to speak. In addition, since neither a precharge circuit nor a sampling circuit is necessarily formed 
in the substrate part which faces a seal member, it is advantageous, without the protection-from-light layer 
of these circuits serving as hindrance, in case the component of these circuits is not destroyed with a spacer 
and photo-curing of the seal member is carried out. 

[0017] Liquid crystal equipment according to claim 3 is [ k ** of said circumference ] said precharge circuit 
in liquid crystal equipment according to claim 2, and some I/O wiring [ at least ] of said precharge circuit is 
characterized by being prepared in one [ said ] substrate in the location which counters said circumference 
abandonment. 

[0018] According to liquid crystal equipment according to claim 3, some I/O wiring [ at least ] of a 
precharge circuit is prepared in the bottom of circumference abandonment of one substrate. Here, since a 
precharge circuit is a circuit of an alternating current drive fundamentally, while faces liquid crystal, and 
even if it prepares such I/O wiring in a substrate part, the problem of degradation of the liquid crystal by 
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direct-current-voltage impression is not produced. And reduction of the display area in liquid crystal 
equipment is not caused by preparing I/O wiring in the bottom of circumference abandonment in this way. 
[0019] In liquid crystal equipment according to claim 2 or 3, said circumference circuit of liquid crystal 
equipment according to claim 4 is said precharge circuit, and I/O wiring of said precharge circuit is 
characterized by to include the precharge signal line for the power sources for generating said precharge 
signal, and the precharge circuit drive signal line for the precharge circuit driving signals for making said 
precharge circuit drive to the timing which makes said precharge signal precede with said picture signal. 
[0020] According to liquid crystal equipment according to claim 4, I/O wiring of a precharge circuit 
contains a precharge signal line and a precharge circuit drive signal line. Here, since a precharge circuit is a 
circuit of an alternating current drive fundamentally, while faces liquid crystal, and even if it prepares such a 
precharge signal line and a precharge circuit drive signal line in a substrate part, the problem of degradation 
of the liquid crystal by direct-current- voltage impression is not produced. And in this way, if I/O wiring of 
two kinds of precharge circuits is prepared in the bottom of circumference abandonment, reduction of the 
display area in liquid crystal equipment will not be caused. 

[0021] In liquid crystal equipment according to claim 4, as for liquid crystal equipment according to claim 
5, said some of precharge signal lines [ at least ] are characterized by consisting of a conductor of the 
predetermined width of face formed through the insulator layer on said scanning line so that it might have 
the capacity of the specified quantity between said scanning lines. 

[0022] According to liquid crystal equipment according to claim 5, some precharge signal lines [ at least ] 
consist of a conductor of predetermined width of face, and a precharge signal line is considered as low 
resistance. Since it is formed through an insulator layer on the scanning line by predetermined width of face 
so that this conductor may have the capacity of the specified quantity between the scanning lines at 
coincidence, wiring capacity is given to a precharge signal line and let a precharge signal line be low 
impedance. For example, this conductor is formed in the largest possible width of face in the range which 
serves as neither other circuits nor hindrance of wiring within the width of face of circumference 
abandonment. 

[0023] Liquid crystal equipment according to claim 6 is set to liquid crystal equipment according to claim 4 
or 5. Said two or more scanning lines It wires, respectively so that it may escape from the both sides of said 
screen-display field to said 1st direction to said circumference abandonment. Said some of precharge signal 
lines [ at least ] In the location which counters said circumference abandonment, it wires through the 
insulator layer along with one side of said both sides on said scanning line. Said some of precharge circuit 
drive signal lines [ at least ] The area to which it wires through the insulator layer and said precharge signal 
line and said scanning line lap on said scanning line along another side of said both sides in the location 
which counters said circumference abandonment, It is characterized by constituting said scanning line, said 
precharge signal line, and said precharge circuit drive signal line, respectively so that a difference with the 
area with which said precharge circuit drive signal line and said scanning line lap may become under the 
predetermined value beforehand defined based on the property of the liquid crystal equipment concerned. 
[0024] According to liquid crystal equipment according to claim 6, two or more scanning lines are wired, 
respectively so that it may escape from the both sides of a screen-display field to circumference 
abandonment, and a scan signal is supplied from the both sides of a screen-display field. For this reason, 
switching control is performed according to the scan signal from both sides, for example, a difference comes 
out mutually depending on the difference of the area with which the precharge signal line and the scanning 
line like the gate delay of a TFT component which set the wiring capacity of one side of a screen-display 
field to switching delay of a switching element lap, and the area with which the precharge circuit drive 
signal line and the scanning line which define the wiring capacity of the other side of a screen-display field 
lap. Here, let the difference of such area be a value near the zero which are made under into the 
predetermined value beforehand defined based on the property of the liquid crystal equipment concerned, 
for example, equalize these switching delay substantially from the relation between the specification of a 
circuit, precision, etc. Consequently, it becomes possible to double the switching delay about the scan signal 
from the both sides of a screen-display field. 

[0025] Said two or more data lines are characterized by supplying said precharge signal from the other side 
of said data line while, as for liquid crystal equipment according to claim 7, said precharge circuit is 
prepared in liquid crystal equipment given in any 1 term of claims 2-6 and said picture signal is supplied 
from the one side of said data line. 

[0026] According to liquid crystal equipment according to claim 7, a picture signal is supplied from the one 
side of said data line, and, as for two or more data lines, a precharge signal is supplied from the other side. 
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Therefore, a precharge circuit can be established in an opposite side across the data-line drive circuit, 
sampling circuit, etc. and screen-display field for supplying a picture signal. 

[0027] Liquid crystal equipment according to claim 8 is set to liquid crystal equipment given in any 1 term 
of claims 2-7. Said sampling circuit is prepared and the scanning-line driving means which carries out 
sequential supply of said scan signal to said two or more scanning lines It is characterized by having been 
prepared in the circumference part located on the outskirts rather than said seal member in one [ said ] 
substrate, and preparing the data-line driving means which said sampling circuit is driven [ driving means ] 
and generates said picture signal in said circumference part. 

[0028] According to liquid crystal equipment according to claim 8, a scanning-line driving means is 
prepared in the circumference part of one substrate, and can prevent effectively that the direct-current- 
voltage component from a data-line driving means or a scanning-line driving means by which especially a 
direct-current drive is carried out leaks to the liquid crystal which it was pinched among both substrates 
since the data-line driving means was similarly prepared in the circumference part of one substrate, and was 
surrounded by the seal member, and is impressed to it. 

[0029] Liquid crystal equipment according to claim 9 is characterized by establishing further the inspection 
circuit which consists of a thin film transistor for conducting predetermined inspection to the liquid crystal 
equipment concerned in one [ said ] substrate in the location which counters said circumference 
abandonment in liquid crystal equipment given in any 1 term of claims 1-8. 

[0030] According to liquid crystal equipment according to claim 9, an inspection circuit Since it is prepared 
in the bottom of circumference abandonment of one substrate, a scanning-line drive circuit and a data-line 
drive circuit can be formed in the circumference part of one substrate with allowances, for example. There is 
also no need of giving protection from light to the light by which incidence is carried out to coincidence 
through a screen-display field since especially circumference abandonment is protection-from-light nature to 
an inspection circuit without causing reduction of the display area in liquid crystal equipment, 
[003 1] It is characterized by having replaced liquid crystal equipment according to claim 10 at least with 
one side of said precharge circuits and said sampling circuits in liquid crystal equipment according to claim 
2, and establishing the circumference circuit where the alternating- voltage drive of the arbitration for 
operating the liquid crystal equipment concerned is carried out in said 1 st substrate in the location which 
counters said circumference abandonment. 

[0032] According to liquid crystal equipment according to claim 10, various kinds of circumference circuits 
using TFT etc. from viewpoints, such as improvement in the image quality in a liquid crystal display, 
reduction of power consumption, and reduction of cost, for example There is also no need of giving 
protection from light to the light by which incidence is carried out to coincidence through a screen-display 
field since especially circumference abandonment is protection-from-light nature to a circumference circuit 
without causing reduction of the display area in liquid crystal equipment, for example, since it is prepared in 
the bottom of circumference abandonment of the 1st substrate. And since the alternating- voltage drive of the 
circumference circuit is carried out, the problem of degradation of the liquid crystal by direct-current- 
voltage impression which was mentioned above is not produced. 

[0033] Electronic equipment according to claim 1 1 is characterized by equipping claims 1-10 with the liquid 
crystal equipment of a publication. 

[0034] According to electronic equipment according to claim 11, electronic equipment is equipped with the 

liquid crystal equipment of the invention in this application mentioned above, to the size of a liquid crystal 

panel or a module, since the screen-display field is large, also to the size of the whole electronic equipment, 

a screen-display field becomes large and the high-definition image display of it becomes possible. 

[0035] Such an operation and other gains of this invention are made clear from the gestalt of the operation 

explained below. 

[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0037] (Configuration of liquid crystal equipment) The configuration of the gestalt of operation of liquid 
crystal equipment is explained based on drawing 5 from drawing 1 . 

[0038] First, the whole liquid crystal equipment configuration is explained with reference to drawing 3 from 
drawing 1 . Drawing 1 is the block diagram showing the configuration of a various wiring, a circumference 
circuit, etc. which were prepared on the TFT array substrate in the gestalt of operation of liquid crystal 
equipment, drawing 2 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 3 is a H-H ! sectional view of drawing 2 shown 
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including an opposite substrate. 

[0039] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which consists of a quartz 
substrate, hard glass, etc. in drawing 1 . Two or more pixel electrodes 1 1 prepared in the shape of a matrix 
on the TFT array substrate 1, The data line 35 (source electrode line) which two or more arrays are carried 
out in the direction of X, and is extended along the direction of Y, respectively, The scanning line 31 (gate 
electrode line) which two or more arrays are carried out in the direction of Y, and is extended along the 
direction of X, respectively, While intervening between each data line 35 and the pixel electrode 11, 
respectively, two or more TFT30 as an example of the switching element which controls the switch-on and 
the non-switch-on between these according to the scan signal supplied through the scanning line 3 1 , 
respectively, respectively is formed. Moreover, on the TFT array substrate 1, capacity line 31 ? (the 2nd 
storage capacitance electrode) which is wiring for the below-mentioned storage capacitance (refer to 
drawing 6 ) is formed in parallel with the scanning line 3 1 . 

[0040] The precharge circuit 201 which precedes the precharge signal of a predetermined voltage level with 
a picture signal, and supplies it to further two or more data lines 35 on the TFT array substrate 1 , 
respectively, the sampling circuit 301 which samples a picture signal and is supplied to two or more data 
lines 35, respectively, the data-line drive circuit 101, and the scanning-line drive circuit 104 are formed. 
[0041] The scanning-line drive circuit 104 impresses a scan signal to the scanning line 31 (gate electrode 
line) by line sequential in pulse to predetermined timing based on a power source, a reference clock, etc. 
which are supplied from an external control circuit. 

[0042] Based on a power source, a reference clock, etc. which are supplied from an external control circuit, 
according to the timing which impresses a scan signal, a sampling circuit driving signal is minded every data 
line 35, and the scanning-line drive circuit 104 minds [ 301 ] the sampling circuit drive signal line 306, and 
supplies the data-line drive circuit 101 to predetermined timing about six image input signal line VID1 - 
VID6each. 

[0043] The precharge circuit 201 is equipped with TFT202 every data line 35, the precharge signal line 204 
is connected to the source electrode of TFT202, and the precharge circuit drive signal line 206 is connected 
to the gate electrode of TFT202. And the power source of a predetermined electrical potential difference 
required in order to write in a precharge signal from an external power is supplied through the precharge 
signal line 204, and a precharge circuit driving signal is supplied from an external control circuit so that a 
precharge signal may be written in through the precharge circuit drive signal line 206 to the timing preceded 
with a picture signal about each data line 35. The precharge circuit 201 supplies the precharge signal (image 
auxiliary signal) which is preferably equivalent to the pixel data of middle gradation level. 
[0044] The sampling circuit 301 is equipped with TFT302 every data line 35, the image input signal lines 
VID1-VID6 are connected to the source electrode of TFT302, and the sampling circuit drive signal line 306 
is connected to the gate electrode of TFT302. And if six parallel picture signals are inputted through the 
image input signal lines VID1-VID6, these picture signals will be sampled. Moreover, if a sampling circuit 
driving signal is inputted from the data-line drive circuit 101 through the sampling circuit drive signal line 
306, sequential impression of the picture signal sampled about six image input signal line VID1 - VID6 each 
will be carried out for every group who consists of the six adjoining data lines 35. That is, it is developed by 
six phases of six parallel exteriors IC inputted from the input signal lines VID1-VID6, and the data-line 
drive circuit 101 and the sampling circuit 301 are constituted so that a picture signal may be supplied to the 
data line 35. Although the gestalt of this operation described the method which chooses as coincidence the 
sampling circuit 301 connected to the six adjoining data lines 35, and consists of the six data lines 35 and 
which carries out the sequential transfer for every group, the data line 35 may be chosen for [ every ] and 
adjoining 2, 3, — , 5, or 7 or more may be chosen as coincidence. Moreover, as long as the write-in property 
of TFT302 which constitutes not only six phases but the sampling circuit 301 of the number of phase 
expansions of the picture signal supplied to the data line 35 is good, five or less phases are sufficient as it, 
and as long as the frequency of a picture signal is high, it may be increased to seven or more phases. Under 
the present circumstances, it cannot be overemphasized that the image input signal line only of the number 
of phase expansions of a picture signal is the need at least. 

[0045] Especially with the gestalt of this operation, the precharge circuit 201 and the sampling circuit 301 
are formed on the TFT array substrate 1 in the location which counters the circumference abandonment 53 
of the protection- from-light nature formed in the opposite substrate 2 as shown in drawing 2 and drawing 3 , 
as the slash field in drawing 1 shows, and the data-line drive circuit 101 and a scanning-line drive circuit 
1 04 are formed on the narrow long and slender circumference part of the TFT array substrate 1 which does 
not face the liquid-crystal layer 50. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 1 0/1 8/2006 



JP,1 1-133462,A [DETAILED DESCRIPTION] 



Page 7 of 17 



[0046] In drawing 2 and drawing 3 , the sealing compound 52 which consists of a photo-setting resin as an 
example of the seal member which sticks both substrates in the perimeter of the screen-display field 
(namely, field of the liquid crystal panel with which an image is actually displayed by the orientation change 
of state of the liquid crystal layer 50) specified with two or more pixel electrodes 11, and surrounds the 
liquid crystal layer 50 is formed along the screen-display field on the TFT array substrate 1. And between 
the screen-display fields and sealing compounds 52 on the opposite substrate 2, the circumference 
abandonment 53 of protection-from-light nature is formed. 

[0047] When put into the TFT array substrate 1 by the case of protection-from-light nature which opening 
was able to open behind corresponding to the screen-display field, the circumference abandonment 53 so 
that the screen-display field concerned may not hide in the edge of opening of the case concerned according 
to a manufacture error etc. That is, it is formed from the band-like protection-from-light nature ingredient 
which has width of face of 500 micrometers - about 1mm in the perimeter of a screen-display field so that 
the gap of about hundreds of micrometers to the case of the TFT array substrate 1 may be permitted, for 
example. Such circumference abandonment 53 of protection-from-light nature is formed in the opposite 
substrate 2 of sputtering and the photolithography which used metallic materials, such as Cr (chromium), 
nickel (nickel), and aluminum (aluminum), and etching. Or it is formed from ingredients, such as resin black 
which distributed carbon and Ti (titanium) to the photoresist. 

[0048] The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the outside 
of a sealing compound 52 along the lower side of a screen-display field, and the scanning-line drive circuit 
104 is established in the both sides of a screen-display field along with two sides of right and left of a 
screen-display field. Furthermore, two or more wiring 1 05 for connecting between the scanning-line drive 
circuits 104 established in the both sides of a screen-display field is formed in the surface of a screen-display 
field. Moreover, the fish eye 106 which consists of a flow agent for taking an electric flow between the TFT 
array substrate 1 and the opposite substrate 2 is formed in the four corners of a sealing compound 52. And 
the opposite substrate 2 with the almost same profile as a sealing compound 52 has fixed to the TFT array 
substrate 1 by the sealing compound 52 concerned. 

[0049] The precharge circuit 201 and a sampling circuit 301 are circuits of an alternating current drive 
fundamentally. For this reason, even if it establishes these precharge circuits 201 and sampling circuits 301 
in TFT array substrate 1 part which faces the liquid crystal layer 50 which was surrounded by the sealing 
compound 52 and pinched among both substrates, the problem of degradation of the liquid crystal layer 50 
by direct-current- voltage impression is not produced. On the other hand, the data-line drive circuit 101 and 
the scanning-line drive circuit 1 04 are established in the circumference part of the TFT array substrate 1 
which does not face the liquid crystal layer 50. Therefore, it can prevent beforehand that the direct-current- 
voltage component from the data-line drive circuit 101 or the scanning-line drive circuit 104 by which 
especially a direct-current drive is carried out leaks to the liquid crystal layer 50, and is impressed to it. 
[0050] And it becomes easy to design these circumference circuits so that it can have allowances, the 
scanning-line drive circuit 104 and the data-line drive circuit 101 can be formed in the circumference part of 
the TFT array substrate 1 by forming the precharge circuit 201 and a sampling circuit 301 and it may meet 
under the circumference abandonment 53 in this way at a specific specification. Moreover, there is also no 
need of giving protection from light to the light by which incidence is carried out to coincidence through a 
screen-display field since especially the circumference abandonment 53 is protection-from-light nature to 
TFT 202 and 302 which constitutes the precharge circuit 201 and a sampling circuit 301, without causing 
reduction of the display area in liquid crystal equipment 200 by establishing the precharge circuit 201 and a 
sampling circuit 301 in the bottom of the circumference abandonment 53 which is dead space so to speak. In 
addition, since neither the precharge circuit 201 nor a sampling circuit 301 is necessarily formed in TFT 
array substrate 1 part which faces a sealing compound 52, there is no possibility of destroying TFT 202 and 
302 which constitutes these circuits with the spacer mixed in the sealing compound 52. Furthermore, since 
there is also no need of preparing a protection-from-light layer separately, to TFT 202 and 302 which 
constitutes these circuits, the situation where such a protection-from-light layer becomes the hindrance of 
the photo-curing of a sealing compound 52 can also be prevented. That is, since it is not necessary to 
prepare a protection-from-light layer in the location which counters the sealing compound 52 of both 
substrates, light can fully be irradiated from both the substrates side at the process to which photo-curing of 
the sealing compound 52 is carried out, and photo-curing can be performed good. For this reason, it is not 
necessary to use the thermosetting resin with which we are anxious about deformation of a substrate etc. as a 
sealing compound 52, and is advantageous. 

[0051] As shown in drawing 1 , with the gestalt of this operation, the precharge signal line 204 and the 
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precharge circuit drive signal line 206 are formed in the TFT array substrate 1 in the location which counters 
the circumference abandonment 53. In this case, the precharge circuit 201 does not produce the problem of 
degradation of the liquid crystal by direct-current- voltage impression, even if it forms such a precharge 
signal line 204 and the precharge circuit drive signal line 206 in TFT array substrate 1 part which faces the 
liquid crystal layer 50, since it is the circuit of an alternating current drive fundamentally. And in this way, if 
two kinds of I/O wiring is prepared in the bottom of the circumference abandonment 53, reduction of the 
display area in liquid crystal equipment will not be caused. 

[0052] Some precharge signal lines 204 consist of a conductor of the predetermined width of face formed 
through the insulator layer on the scanning line 3 1 so that it might have the capacity of the specified quantity 
between the scanning lines 3 1 . For this reason, the precharge signal line 204 is considered as low resistance. 
Furthermore, since this conductor is formed so that it may have the capacity of the specified quantity 
between the scanning lines 3 1 , namely, wiring capacity is given to the precharge signal line 204, let the 
precharge signal line 204 be low impedance. For example, this conductor is formed so that width of face 
may become narrow a little from the width of face of the circumference abandonment 53, and it is formed in 
the largest possible width of face in the range used as neither other circuits nor the hindrance of wiring. 
[0053] Moreover, as shown in drawing 1 , two or more scanning lines 31 are wired, respectively so that it 
may escape from the both sides of a screen-display field to the circumference abandonment 53. And along 
with one screen-display field side, some precharge signal lines 204 are wired through the insulator layer at 
the scanning- line 31 top under the circumference abandonment 53. On the other hand, along with the 
another side side of a screen-display field, some precharge circuit drive signal lines 206 are wired through 
the insulator layer at the scanning-line 31 top under the circumference abandonment 53. Here, the gate delay 
of TFT30 in each pixel which performs switching control according to the scan signal from both sides has a 
possibility of generating according to the difference of the area with which the precharge signal line 204 and 
the scanning line 31 lap, and the area with which the precharge circuit drive signal line 206 and the scanning 
line 3 1 lap. However, with the gestalt of this operation, since this difference is made into the value near zero 
at extent which equalizes substantially gate delay of the scan signal from these both sides from the relation 
between the specification of a circuit, precision, etc., it becomes possible [ doubling such gate delay ]. 
moreover, to 1H reversal drive case which performs the polarity reversals of a precharge signal for every- 
scanning line Although **** [ one precharge signal line 206 ], in the dot reversal drive mutually inverted for 
every line, IS reversal drive and the scanning line 31 which perform polarity reversals every data line 35, 
and the data line 35 Since it is necessary to the precharge signal line 204 to impress the precharge signal of 
reversed polarity into the group of the data line 35 of an odd number train, and the group of the data line 35 
of an even number train, at least two or more precharge signal lines 206 are needed. Even in such a case, it 
is good to make it area with the precharge circuit drive signal line 206 which passes along one edge of a 
screen-display field, and passes along one [ the area of two duties of the precharge signal line 204 and ] edge 
of a screen-display field which laps through an insulator layer on the scanning line 3 1 become almost the 
same. 

[0054] Furthermore, as shown in drawing 1 , a picture signal is supplied from the end which two or more 
data lines 35 have the lower side of a screen-display field, and a precharge signal is supplied from the other 
end in an another side side. Therefore, the precharge circuit 201 can be established in an opposite side across 
the data-line drive circuit 101 and the sampling circuit 301, and screen-display field for supplying a picture 
signal, and the tooth space under the circumference abandonment 53 can be effectively used with sufficient 
balance. 

[0055] Next, the concrete circuitry of TFT 202 and 302 which constitutes the precharge circuit 201 and a 
sampling circuit 301 is explained with reference to drawing 4 and drawing 5 , respectively. In addition, 
drawing 4 is the circuit diagram showing various kinds of TFT(s) which constitute TFT202 of the precharge 
circuit 201, and drawing 5 is the circuit diagram showing various kinds of TFT(s) which constitute TFT302 
of a sampling circuit 301. 

[0056] As shown in drawing 4 (1), TFT202 (refer to drawing 1 ) of the precharge circuit 201 may consist of 
TFT202a of an NMOS (N channel) mold, as shown in drawing 4 (2), it may consist of TFT202b of a PMOS 
(P channel) mold, and as shown in drawing 4 (3), it may consist of TFT202c of a CMOS (complementary 
MOS) mold. In addition, the precharge circuit driving signals 206a and 206b inputted in drawing 4 (3) 
through the precharge circuit drive signal line 206 shown in drawing 1 from drawing 4 (1) are inputted into 
each TFT(s) 202a-202c as gate voltage. Precharge circuit driving signal 206a impressed to TFT202a of an n 
channel mold as gate voltage and precharge circuit driving signal 206b impressed to TFT202b of a p 
channel mold as gate voltage cannot be overemphasized by that it is a reversal signal to mutual. Therefore, 
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in constituting the precharge circuit 201 from TFT202c of a CMOS mold, at least two or more precharge 
circuit drive signal lines 206 are needed. Thus, when the precharge circuit drive signal line 206 becomes two 
or more, one screen-display field side may be wired intensively, and you may wire from the both sides of a 
screen-display field combining the precharge signal line 204. As a source electrical potential difference, the 
precharge signal inputted through the precharge signal line 204 shown in drawing 1 is inputted into each 
TFT(s) 202a-202c, and is impressed to the data line 35 electrically connected to the drain side. 
[0057] As shown in drawing 5 (1), TFT302 (refer to drawing 1 ) of a sampling circuit 301 may consist of 
TFT302a of an NMOS (N channel) mold, as shown in drawing 5 (2), it may consist of TFT302b of a PMOS 
(P channel) mold, and as shown in drawing 5 (3), it may consist of TFT302c of a CMOS mold. In addition, 
six picture signals inputted in drawing 5 (3) through the picture signal line (for example, VID1-VID6) VIDn 
shown in drawing 1 from drawing 5 (1) as a source electrical potential difference — every — sampling circuit 
driving signal 306a which is inputted into TFT(s) 302a-302c, and is inputted through the sampling circuit 
drive signal line 306 from the data-line drive circuit 101 similarly shown in drawing 1 — 306b is inputted 
into each TFT(s) 302a-302c as gate voltage. In addition, also in a sampling circuit 301, sampling circuit 
driving signal 306a impressed to TFT302a of an n channel mold as gate voltage and sampling circuit driving 
signal 306b impressed to TFT302b of a p channel mold as gate voltage are reversal signals like the case of 
the above-mentioned precharge circuit 201 mutual. Therefore, in constituting a sampling circuit 301 from 
TFT302c of a CMOS mold, sampling circuit driving signal 306a and two sampling circuit drive signal lines 
306 for 306b are needed. As a source electrical potential difference, the picture signal inputted through the 
image input signal lines VID1-VID6 shown in drawing 1 is inputted into each TFT(s) 302a-302c, and is 
impressed to the data line 35 electrically connected to the drain side. 

[0058] (Configuration of a liquid crystal panel) Next, the concrete configuration of the liquid crystal panel 
part which liquid crystal equipment 200 contains is explained with reference to drawing 10 from drawing 6 . 
Drawing 7 is top views, such as various electrodes formed on the TFT array substrate shown at drawing 6 , 
drawing 6 is the sectional view of a liquid crystal panel here, drawing 9 is [ drawing 8 is the sectional view 
which met at the precharge signal line 204 of a liquid crystal panel 10, ] the top view of the precharge circuit 
201, and drawing 10 is the circuit diagram of an inspection circuit. In addition, in order to make each class 
and each part material into the magnitude of extent which can be recognized on a drawing, scales are made 
to have differed for each class or every each part material in drawing 6 and drawing 8 . 
[0059] In addition, the sectional view of TFT30 part of drawing 6 supports the cross section in alignment 
with A-A' of drawing 7 . 

[0060] In the sectional view of drawing 6 , the liquid crystal panel 1 0 is equipped [ between the 1 st layer by 
which the laminating was carried out to the TFT array substrate 1 list on it ] with an insulating layer 43, the 
pixel electrode 11, and the orientation film 12 in TFT30 part prepared in each pixel between an insulating 
layer 42, the data line 35 (source electrode), and the 3rd layer between an insulating layer 41, the semi- 
conductor layer 32, the gate insulating layer 33, the scanning line 31 (gate electrode), and the 2nd layer. The 
liquid crystal panel 10 is equipped with the common electrode 21, the orientation film 22, and the black 
matrix 23 by which the laminating was carried out to the opposite substrate 2 list which consists of a glass 
substrate on it again. The liquid crystal panel 10 is further equipped with the liquid crystal layer 50 pinched 
among both these substrates. 

[0061] Here, the configuration of each class except TFT30 is first explained in order among these layers. 
[0062] While [ the 1st layer ] becoming the substrate of TFT30, an insulating layer 41 consists of silicate 
glass film, such as NSG, PSG and BSG with a thickness of about 10000A, and BPSG, a silicon nitride film, 
an oxidation silicone film, etc. In addition, between the 1st layer, to an insulating layer 41, by performing 
about 900-degree C annealing treatment, while preventing contamination, flattening may be carried out. 
When the TFT array substrate 1 is fully ground and washed, an insulating layer 41 may not be between the 
1 st layer for process reduction. Moreover, an insulating layer 43 consists of silicate glass film, such as NSG, 
PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. with about 5000-1 5000A **** 
between an insulating layer 42 and the 3rd layer between the 2nd layer, respectively. 
[0063] The pixel electrode 1 1 consists of transparent conductive thin films, such as for example, ITO film 
(indium Tin oxide film). Such a pixel electrode 1 1 is formed by giving a photolithography process and an 
etching process etc., after depositing the ITO film etc. on the thickness of about 500-2000A by sputtering 
processing etc. In addition, when using the liquid crystal panel 1 0 concerned for the liquid crystal equipment 
of a reflective mold, the pixel electrode 1 1 may be formed from an opaque ingredient with high reflection 
factors, such as aluminum. 

[0064] The orientation film 12 consists of organic thin films, such as for example, a polyimide thin film. 
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Such orientation film 12 is formed by performing rubbing processing in the predetermined direction so that 
it may have a predetermined pre tilt angle etc., after applying the coating liquid of for example, a polyimide 
system. 

[0065] It goes across the common electrode 21 all over the opposite substrate 2, and it is formed. Such a 
common electrode 21 is formed by giving a photolithography process and an etching process etc., after 
depositing the ITO film etc. on the thickness of about 500-2000A for example, by sputtering processing etc. 
[0066] The orientation film 22 consists of organic thin films, such as for example, a polyimide thin film. 
Such orientation film 22 is formed by performing rubbing processing in the predetermined direction so that 
it may have a predetermined pre tilt angle etc., after applying the coating liquid of for example, a polyimide 
system. 

[0067] The black matrix 23 is formed in the predetermined field which counters TFT30. Like the above- 
mentioned circumference abandonment 53, such a black matrix 23 is formed of sputtering and the 
photolithography using metallic materials, such as Cr and nickel, and etching, or is formed from ingredients, 
such as resin black which distributed carbon and Ti to the photoresist. The black matrix 23 has functions 
other than the protection from light to the semi-conductors (polish recon film etc.) layer 32 of TFT30, such 
as improvement in contrast, and color mixture prevention of color material. 

[0068] The liquid crystal layer 50 is formed when liquid crystal is enclosed with the space surrounded by the 
sealing compound 52 (refer to drawing 2 and drawing 3 ) between the TFT array substrates 1 and the 
opposite substrates 2 which have been arranged so that the pixel electrode 1 1 and the common electrode 21 
may meet by vacuum suction etc. The liquid crystal layer 50 takes a predetermined orientation condition 
with the orientation film 12 and 22 in the condition that the electric field from the pixel electrode 1 1 are not 
impressed. The liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of 
a kind or some kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in 
order that a sealing compound 52 may stick two substrates 1 and 2 around those, and the spacer for making 
distance between both substrates into a predetermined value is mixed. 
[0069] Next, the configuration of each class concerning TFT30 is explained in order. 

[0070] TFT30 is equipped with the source field 34 formed in the gate insulating layer 33 which insulates the 
semi-conductor layer 32 in which a channel is formed of the electric field from the scanning line 3 1 (gate 
electrode) and the scanning line 31, and the scanning line 31 and the semi-conductor layer 32, and the semi- 
conductor layer 32, the data line 35 (source electrode), and the drain field 36 formed in the semi-conductor 
layer 32. One to which it corresponds of two or more pixel electrodes 1 1 is connected to the drain field 36. 
The source field 34 and the drain field 36 are formed by doping the dopant the object for n molds of 
predetermined concentration, or for p molds to the semi-conductor layer 32 like the after-mentioned 
according to whether the channel of n mold or p mold is formed. TFT of an n-type channel has the 
advantage that a working speed is quick, and it is used as TFT30 which is the switching element of a pixel in 
many cases. 

[0071] The semi-conductor layer 32 which constitutes TFT30 is formed by performing annealing treatment 
and making the thickness of about 500-2000A carry out solid phase growth after forming the a-Si 
(amorphous silicon) film for example, on the insulating layer 41 between the 1st layer as a substrate. Under 
the present circumstances, in the case of TFT30 of an n channel mold, it dopes by the ion implantation 
which used the dopant of V group elements, such as Sb (antimony), As (arsenic), and P (Lynn). Moreover, 
in the case of TFT30 of a p channel mold, it dopes by the ion implantation which used the dopant of III 
group elements, such as B (boron), Ga (gallium), and In (indium). When setting especially TFT30 to TFT of 
an n channel mold with LDD (Lightly Doped Drain) structure, among the source field 34 and the drain field 
36, a low concentration dope field is formed in the part which adjoins at a channel side, respectively by the 
dopant of V group elements, such as P, and, similarly a high concentration dope field is formed in the semi- 
conductor layer 32 by the dopant of V group elements, such as P. Moreover, when referred to as TFT30 of a 
p channel mold, the dopant of III group elements, such as B, is used for the semi-conductor layer 32, and the 
source field 34 and the drain field 36 are formed. Thus, when it considers as LDD structure, the advantage 
which can reduce the short channel effect is acquired. In addition, it is good also as TFT of offset structure 
which does not pour impurity ion into the low concentration dope field in LDD structure, and TFT30 forms 
a high concentration dope field (the source field 34 and drain field 36) by [ high concentration ] carrying out 
an impurity ion implantation by using a gate electrode as a mask, and is good also as TFT of a self aryne 
mold. 

[0072] The gate insulating layer 33 forms and obtains the thermal oxidation film with a comparatively thin 
thickness of about 300-1 500A by oxidizing the semi-conductor layer 32 thermally with the temperature of 
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about 900-1300 degrees C. 

[0073] After the scanning line 31 (gate electrode) deposits the semi-conductor film with a reduced pressure 
CVD method etc., it is formed of a photolithography process, an etching process, etc. using a mask. Or it 
may be formed from a metal membrane or metal silicide film, such as W and Mo. in this case, it also 
becomes possible to omit a part or all of the black matrix 23 by the protection- from-light nature which the 
metal membrane metallurgy group silicide film has if the black matrix 23 arranges the scanning line 3 1 (gate 
electrode) as the part or the light-shielding film which boils all and corresponds of a wrap field. In this case, 
there is an advantage which can prevent decline in the pixel numerical aperture by the lamination gap with 
the opposite substrate 2 and the TFT array substrate 1 especially. 

[0074] The data line 35 (source electrode) may be formed from transparent conductive thin films, such as 
ITO film, like the pixel electrode 1 1 . Or you may form by sputtering processing etc. from low resistance 
metal metallurgy group silicide, such as aluminum deposited on the thickness of about 1000-5000A, etc. 
[0075] Moreover, the contact hole 38 which leads to the contact hole 37 and the drain field 36 which lead to 
the source field 34 is formed in the insulating layer 42 between the 2nd layer, respectively. Electrical 
installation of the data line 35 (source electrode) is carried out to the source field 34 through the contact hole 
37 to this source field 34. Furthermore, the contact hole 38 to the drain field 36 is formed in the insulating 
layer 43 between the 3rd layer. Electrical installation of the pixel electrode 1 1 is carried out to the drain field 
36 through the contact hole 38 to this drain field 36. The above-mentioned pixel electrode 1 1 is formed in 
the top face of an insulating layer 43 between the 3rd layer constituted in this way. Each contact hole is 
formed of dry etching, such as for example, reactant etching and reactant ion beam etching. 
[0076] In addition, since the black matrix 23 is formed in the location which counters the opposite substrate 
2 with the gestalt of this operation at each TFT30, respectively although a photocurrent occurs according to 
the photo-electric-conversion effectiveness which the polish recon film has when light carries out incidence 
of the semi-conductor layer 32 with which a channel is generally formed and the transistor characteristics of 
TFT30 deteriorate, the thing of the semi-conductor layer 32 done to a channel field for incidence at least is 
prevented for incident light, furthermore, this — adding ~ or — replacing with — a gate electrode — the wrap 
from a top — if the data line 35 (source electrode) is formed from opaque metal thin films, such as 
aluminum, like — the black matrix 23 — or independent — the semi-conductor layer 32 — the exposure of the 
incident light (namely, drawing 6 light from a top) to a channel field can be prevented effectively at least. 
[0077] Here, as shown in the top view of drawing 7 , the pixel electrode 1 1 constituted as mentioned above 
is arranged in the shape of a matrix on the TFT array substrate 1 , adjoins each pixel electrode 1 1 , and TFT30 
is formed, and the data line 35 (source electrode) and the scanning line 31 (gate electrode) are formed 
respectively along the boundary of the pixel electrode 1 1 in every direction. Moreover, along with the 
scanning line 31, capacity line 31 f (the 2nd storage capacitance electrode) is arranged in parallel, and storage 
capacitance is formed through gate dielectric film between 1st storage capacitance electrode 32 ? installed 
from the semi-conductor layer 32. it is formed of the same process as the data line 35 — low ~ in the contact 
hole 37 punctured in order that the constant potential wiring 501 which consists of aluminum film [ **** ] 
etc. may be taken about around a screen-display field and may connect the data line 35 with the semi- 
conductor layer 32 electrically, and the contact hole 502 formed at the same process, capacity line 31' is 
electrically connected with the constant potential wiring 501. Although this constant potential wiring 501 
may take about wiring of dedication through a mounting terminal from Exterior IC, it may install and form 
the power source (the constant voltage power supply by the side of high potential is sufficient, and the 
constant voltage power supply by the side of low voltage is sufficient.) supplied to the data-line drive circuit 
101 or the scanning-line drive circuit 104, and may install wiring which supplies counterelectrode potential 
to an opposite substrate. If it is made such a configuration, since it is necessary to form neither the mounting 
terminal of dedication, nor wiring, a boundary region can be used effectively. Furthermore, a deployment of 
a tooth space can be aimed at by forming the constant potential wiring 501 so that it may pass along the 
bottom of the circumference abandonment 53 which was dead space conventionally. By similarly, forming 
the precharge signal line 204 (or precharge circuit drive signal line 206) in the bottom of the circumference 
abandonment 53, as shown in drawing 7 , a deployment of a tooth space can be aimed at and a seal field and 
the field of a circumference circuit can be secured enough. 

[0078] In addition, drawing 7 is on account of explanation to simplify and show the matrix-like array of the 
pixel electrode 1 1 etc., and each actual electrode has the more [ in three dimension ] complicated 
configuration so that it may wire through the contact hole etc. and drawing 6 may show between layer 
insulation layers and a top. Moreover, the sectional view of TFT30 part of drawing 6 supports the A-A f 
cross section of drawing 7 . 
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[0079] Again, in drawing 6 , as mentioned above, storage capacitance 70 is formed in the pixel electrode 1 1 , 
respectively. 1st storage capacitance electrode 32' more specifically [ this storage capacitance 70 ] formed of 
the same process as the semi-conductor layer 32, insulating-layer 33 1 formed of the same process as the gate 
insulating layer 33, and the capacity line 31 formed of the same process as the scanning line 31 — 1 (the 2nd 
storage capacitance electrode) — It consists of some of insulating layers 42 and 43 and pixel electrodes 1 1 
which counter a list at capacity line 31' through the 2nd and the insulating layers 42 and 43 between the 3rd 
layer between the 2nd and the 3rd layer. Thus, since storage capacitance 70 is formed, even if duty ratio is 
small, a high definition display is enabled. 

[0080] In drawing 6 , TFT202 (refer to drawing 1 ) of the precharge circuit 201 is formed in the liquid 
crystal panel 10 every data line 35. TFT202 shown in drawing 6 is a sectional view in alignment with B-B 1 
in the top view of drawing 9 . this — TFT — 202 — more — concrete — a semi-conductor — a layer — 32 — the 
same - a process — forming — having — a semi-conductor — a layer — 32 — " — the gate — an insulating 
layer — 33 the same — a process — forming ~ having — the gate — an insulating layer — 33 — " — and — 
the scanning line — 3 1 (gate electrode) — the same — a process — forming — having — precharge — a circuit - 
- a drive — a signal line — 206 (gate electrode) — having --****. a semi-conductor — a layer — 32 — 11 — 
**** — TFT ~ 30 — a case — the same — the source — a field — 34 — " — a channel — formation — a field — 
and — a drain — a field ~ 36 — " — preparing — having — the — two — a layer — between — an insulating 
layer — 42 — opening — having had — a contact hole — 37 — " — and — 38 — " — respectively — leading — a 
drain — a field — 36 — 11 -«**** — the data line — 35 — connecting — having — the source — a field ~ 34 — " 
--****-- precharge — a signal line — 204 — connecting — having — **** . And TFT202 with such layer 
structure is formed on the TFT array substrate 1 in the location which counters the circumference 
abandonment 53 of the protection-from-light nature prepared in the opposite substrate 2. 
[0081] Drawing 8 shows the sectional view in alignment with drawing 7 C-C. As shown in the sectional 
view of drawing 8 , the precharge signal line 204 passes through the insulating-layer 42 between the 2nd 
layer on two or more scanning lines 3 1 upper part in the location which counters the circumference 
abandonment 53. The precharge circuit drive signal line 206 passes through the insulating-layer 42 between 
the 2nd layer on the scanning line 3 1 upper part similarly, and these precharge signal lines 204 and the 
precharge circuit drive signal line 206 were formed with metal thin films, such as aluminum in which almost 
all the parts were formed at the same process as the data line 35, — low — it is wiring [ **** ]. 
[0082] Moreover, as shown in the top view of drawing 9 , as for the precharge circuit 201, the precharge 
signal line 204, the precharge circuit drive signal line 206, and the data line 35 are arranged in parallel. 
Electrical installation of the precharge signal line 204 is carried out to each source field of TFT202 through 
each contact hole 37", and electrical installation of the data line 35 is carried out to each drain field of 
TFT202 through each contact hole 38." Moreover, opposite arrangement of the precharge circuit drive 
signal line 206 is carried out through gate insulating-layer 33" as a gate electrode of TFT202 at the channel 
part which connects these source fields and drain fields. 

[0083] In addition, although not illustrated to drawing 6 , TFT302 (refer to drawing 1 ) of a sampling circuit 
301 is constituted like TFT202 of the precharge circuit 201, and is prepared on the TFT array substrate 1 in 
the location which counters the circumference abandonment 53 of the protection-from-light nature prepared 
in the opposite substrate 2. 

[0084] Since the circumference circuit which is the same film formation process, and a sampling circuit 201, 
the precharge circuit 301, the data-line drive circuit 101, and scanning- line drive circuit 104 grade are the 
same, and consisted of poly-Si TFT type TFT202 and 302 grades at the time of formation of TFT30 since 
TFT30 was polish recon type TFT especially with the gestalt of this operation can be formed, it is 
advantageous on manufacture. For example, the data-line drive circuit 101 and the scanning-line drive 
circuit 104 are formed in the circumference part on the TFT array substrate 1 from two or more TFT(s) of 
the CMOS structure which consists of n channel mold poly-Si TFT and p channel mold poly-Si TFT like the 
case of the precharge circuit 201 and sampling circuit 301 which were shown in drawing 4 (3) and drawing 
5 (3). 

[0085] In addition, although not shown in drawing 6 , according to the exception of modes of operation, 
such as for example, TN (Twisted Nematic) mode, STN (super TN) mode, and D-STN (double-STN) mode, 
and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a 
polarizing plate, etc. are arranged in a predetermined direction at the side in which the incident light of the 
side in which the incident light of the opposite substrate 2 carries out incidence, and the TFT array substrate 
1 carries out outgoing radiation, respectively. 

[0086] Since the liquid crystal panel 10 explained above is applied to an electrochromatic display projector, 
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three liquid crystal panels 10 will be used as a light valve for RGB, respectively, and incidence of the light 
of each color decomposed through the dichroic mirror for RGB color separation, respectively will be carried 
out to each panel as incident light, respectively. Therefore, with the gestalt of each operation, the color filter 
is not prepared in the opposite substrate 2. However, the color filter of RGB may be formed in the 
predetermined field which counters the pixel electrode 1 1 with which the black matrix 23 is not formed in 
the liquid crystal panel 10 on the opposite substrate 2 with the protective coat. If it does in this way, the 
liquid crystal panel of the gestalt of this operation is applicable to electrochromatic display equipments, such 
as electrochromatic display television of direct viewing types other than a liquid crystal projector, or a 
reflective mold. Furthermore, a micro lens may be formed so that it may correspond 1 pixel on [ one ] the 
opposite substrate 2. If it does in this way, a bright liquid crystal panel is realizable by improving the 
condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which makes a RGB color 
using interference of light by depositing the interference layer to which the refractive index of many layers 
is different on the opposite substrate 2 again may be formed. According to this opposite substrate with a die 
clo IKKU filter, a brighter electrochromatic display panel is realizable. 

[0087] In order to set to a liquid crystal panel 10 and to control the poor orientation of the liquid crystal 
molecule by the side of the TFT array substrate 1, the flattening film may be further applied on a spin coat 
etc. on an insulating layer 43 between the 3rd layer, or CMP processing may be performed. Or an insulating 
layer 43 may be formed by the flattening film between the 3rd layer. 

[0088] Moreover, although it was explained that the switching element of a liquid crystal panel 10 was the 
poly-Si TFT of a forward stagger mold or a coplanar mold, the gestalt of this operation is effective also to 
TFT of other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0089] Furthermore, in a liquid crystal panel 10, although the liquid crystal layer 50 was constituted from a 
pneumatic liquid crystal as an example, if the polymer dispersed liquid crystal which distributed liquid 
crystal as a minute grain in the macromolecule is used, the above-mentioned polarization film, a polarizing 
plate, etc. will become unnecessary in the orientation film 12 and 22 and a list, and the advantage of a raise 
in the brightness of a liquid crystal panel 10 or low-power-izing by efficiency for light utilization increasing 
will be acquired. Furthermore, when applying a liquid crystal panel 1 0 to high-reflective-liquid-crystal 
equipment by constituting the pixel electrode 1 1 from a metal membrane with high reflection factors, such 
as aluminum, SH (super HOMEOTORO pick) mold liquid crystal with which perpendicular orientation of 
the liquid crystal molecule was mostly carried out in the state of no electrical-potential-difference 
impressing may be used. Furthermore, although the common electrode 21 is provided in the opposite 
substrate 2 side in the liquid crystal panel 10 again so that perpendicular electric field (vertical electric field) 
may be impressed to the liquid crystal layer 50 What (that is, the electrode for horizontal electric-field 
generating is prepared in the TFT array substrate 1 side, without preparing the electrode for vertical electric- 
field generating in the opposite substrate 2 side) the pixel electrode 1 1 is constituted also for from an 
electrode for horizontal electric-field generating of a pair, respectively so that electric field (horizontal 
electric field) parallel to the liquid crystal layer 50 may be impressed is possible. Thus, if horizontal electric 
field are used, it is advantageous when extending an angle of visibility rather than the case where vertical 
electric field are used. In addition, it is possible to apply the gestalt of this operation to various kinds of 
liquid crystal ingredients (liquid crystal phase), a mode of operation, a liquid crystal array, the drive 
approach, etc. 

[0090] (Actuation of liquid crystal equipment) Next, actuation of the liquid crystal equipment 200 
constituted as mentioned above is explained with reference to drawing 1 . 

[0091] First, the scanning-line drive circuit 104 impresses a scan signal to the scanning line 31 by line 
sequential in pulse to predetermined timing. 

[0092] If six parallel picture signals are received from six image input signal lines VID 1 - VID6 in parallel to 
this, a sampling circuit 301 will sample these picture signals. The scanning-line drive circuit 104 supplies a 
sampling circuit driving signal for every data line according to the timing which impresses gate voltage 
about six image input signal line VID1 - VID6 each, and the data-line drive circuit 101 makes TFT302 of a 
sampling circuit 301 an ON state. Thereby, sequential impression of the picture signal sampled by the 
sampling circuit 301 is carried out to the six adjoining data lines 35. That is, six parallel picture signals 
which was inputted from the image input signal lines VID1-VID6 and which were developed six phases are 
supplied to the data line 35 by the data-line drive circuit 101 and the sampling circuit 301 . 
[0093] On the other hand, the precharge circuit 201 supplies a precharge signal to each data line 35 to the 
timing preceded with each picture signal. Receiving the power source for writing a precharge signal in the 
data line 35 from the precharge signal line 206, it makes TFT202 an ON state according to the precharge 
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circuit driving signal inputted through the precharge circuit drive signal line 206, and, more specifically, the 
precharge circuit 201 writes a precharge signal in the data line 35. 

[0094] Thus, in TFT30 to which both the scan signal (gate voltage) and the picture signal (source electrical 
potential difference) were impressed, an electrical potential difference is impressed to the pixel electrode 1 1 
through the channel and the drain field 36 which were formed in the source field 34 and the semi-conductor 
layer 32. And as for the electrical potential difference of this pixel electrode 11, only time amount also with 
triple figures longer than the time amount to which the source electrical potential difference was impressed 
is held with storage capacitance 70 (refer to drawing 6 ). Although the electrical-potential-difference 
polarity of a source electrical potential difference is especially reversed for every 1 field or predetermined 
period of one frame with the gestalt of this operation in order to carry out the alternating current drive of the 
liquid crystal Before each picture signal is supplied to TFT30 as mentioned above, to each data line 35 Since 
the precharge signal which is preferably equivalent to the pixel data of middle gradation level is supplied, 
the load at the time of writing in a picture signal is mitigated, and the potential level of the data line 35 is 
[ ** / according to / the voltage level impressed to last time ] stable. For this reason, this picture signal can 
be supplied with the potential stabilized in each data line 35 (source electrode). 

[0095] As mentioned above, if an electrical potential difference is impressed to the pixel electrode 1 1 , the 
orientation condition of the liquid crystal in the part pinched by this pixel electrode 1 1 and common 
electrode 21 in the liquid crystal layer 50 changes, and if it is in no MARI White mode According to the 
impressed electrical potential difference, passage of this liquid crystal part of incident light is made 
impossible, if it is in NOMA reeve rack mode, according to the impressed electrical potential difference, 
passage of this liquid crystal part of incident light will be enabled, and light with the contrast according to a 
picture signal will carry out outgoing radiation from a liquid crystal panel 1 0 as a whole. Under the present 
circumstances, since the picture signal by which polyphase expansion was carried out especially with the 
gestalt of this operation in Exterior IC is sampled by the sampling circuit 301 and the data line is supplied, 
the picture signal of high frequency can be stably supplied to each data line to predetermined timing 
synchronizing with a scan signal. Furthermore, since it precedes with a picture signal from the precharge 
circuit 201 and the precharge signal is supplied, reduction of improvement in a contrast ratio, the stability of 
the potential level of the data line, and the Rhine unevenness on the display screen etc. is achieved, and a 
high-definition image is displayed on the screen-display field of a liquid crystal panel 10. 
[0096] With the gestalt of the operation explained above, although the precharge circuit 201 and the 
sampling circuit 301 were formed, it may replace with these or, in addition, the inspection circuit for 
inspecting the quality of the liquid crystal equipment concerned at the manufacture middle or the time of 
shipment, a defect, etc. may be established in the bottom of the circumference abandonment 53. An example 
of such an inspection circuit is shown in drawing 10 . 

[0097] The inspection circuit 401 is equipped with two or more TFT402 in drawing 10 . The drive signal 
lines 403a and 403b for supplying the inspection circuit driving signals TX1 and TX2 to the gate of 
TFT402, respectively are connected. The inspection signal lines 404a-404d for supplying the inspection 
signals CX1-CX4, respectively are connected to the source of TFT402. And the data line 35 is connected to 
the drain of TFT402. In the case of inspection, TFT402 is alternatively turned on and off by the inspection 
circuit driving signals TX1 and TX2, and the inspection signals CX1-CX4 of a predetermined electrical 
potential difference, the precharge signal of a predetermined electrical potential difference, and the picture 
signal of a predetermined electrical potential difference are impressed. And the current value which flows to 
the inspection signal lines 404a-404d is measured, and it is compared with the current value in the defect- 
free article obtained experientially or theoretically beforehand. Consequently, inspection of the open circuit 
during wiring, short (short circuit) inspection during wiring, inspection of the circuit leak in the precharge 
circuit 201 or a sampling circuit 301, etc. can be conducted comparatively easily by impressing such applied 
voltage in the combination of a predetermined class, and measuring a current. 

[0098] Thus, there is also no need of giving protection from light to the light by which incidence is carried 
out to coincidence through a screen-display field since especially the circumference abandonment 53 is 
protection-from-light nature to TFT which constitutes an inspection circuit, without being able to form the 
scanning-line drive circuit 104 and the data-line drive circuit 101 in the circumference part of the TFT array 
substrate 1 with allowances, and causing reduction of the display area in liquid-crystal equipment, if an 
inspection circuit is established in the bottom of the circumference abandonment 53. Furthermore, the circuit 
of the type by which replaces with the precharge circuit 201 and a sampling circuit 301, or em alternating- 
voltage drive is carried out among various kinds of circumference circuits using TFT etc. in addition from 
viewpoints, such as improvement in image quality for operating the liquid crystal equipment concerned 
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under the circumference abandonment 53, reduction of power consumption, and reduction of cost, may be 
prepared. Thus, there is also no need of giving protection from light to the light by which incidence is 
carried out to coincidence through a screen-display field since especially the circumference abandonment 53 
is protection-from-light nature to TFT which constitutes a circumference circuit, without causing reduction 
of the display area in liquid crystal equipment, if a circumference circuit is prepared. And since the 
alternating- voltage drive of the circumference circuit is carried out, the problem of degradation of the liquid 
crystal layer 50 by direct-current-voltage impression is not produced. 

[0099] Moreover, you may make it connect with LSI for a drive mounted on TAB (tape automated bonding 
substrate) instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the 
TFT array substrate 1 electrically and mechanically through the anisotropy electric conduction film prepared 
in the periphery of the TFT array substrate 1 . Moreover, even if it forms only any one of a sampling circuit 
301, the precharge circuit 201, and inspection circuits in the bottom of the circumference abandonment 53 
and forms the remainder in the circumference part on the TFT array substrate 1 etc., the effectiveness of a 
deployment of dead space is acquired somewhat. 

[0100] Furthermore, the protection-from-light layer which consists of a refractory metal may be prepared 
also in the location (namely, under TFT30) which counters on the TFT array substrate 1 at TFT30 again as 
indicated by JP,9-127497,A, JP,3-5261 1,B, JP,3-125123,A, JP,8-171 101,A, etc. in the gestalt of the above 
operation. Thus, if a protection-from-light layer is prepared also in the TFT30 bottom, it can prevent that the 
return light from the TFT array substrate 1 side etc. carries out incidence to TFT30, and the leakage current 
by the light of TFT30 can be prevented. 

[0101] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 200 explained to the detail above is explained with reference to drawing 15 from 
drawing 1 1 . 

[0102] The outline configuration of the electronic equipment which equipped drawing 1 1 with liquid crystal 
equipment 200 in this way is shown first. 

[0103] In drawing 1 1 , electronic equipment is constituted in preparation for the drive circuit 1004 including 
the source 1000 of a display information output, the display information processing circuit 1002, the above- 
mentioned scanning-line drive circuit 104, and the data-line drive circuit 101, the liquid crystal panel 10 
with which the precharge circuit and the sampling circuit were established in the bottom of circumference 
abandonment as mentioned above, and clock generation circuit 1008 list in the power circuit 1010. The 
source 1 000 of a display information output outputs display information, such as a picture signal of a 
predetermined format, to the display information processing circuit 1002 based on the clock signal from the 
clock generation circuit 1008 including memory, such as ROM (Read OnlyMemory), RAM (Random 
Access Memory), and an optical disk unit, a tuning circuit, etc. The display information processing circuit 
1002 is constituted including various well-known processing circuits, such as magnification and a polarity- 
reversals circuit, a phase expansion circuit, a rotation circuit, a gamma correction circuit, and a clamping 
circuit, carries out sequential generation of the digital signal from the display information inputted based on 
the clock signal, and outputs it to the drive circuit 1004 with a clock signal CLK. The drive circuit 1004 
drives a liquid crystal panel 10 by the above-mentioned drive approach the scanning-line drive circuit 104 
and the data- line drive circuit 101 . A power circuit 1010 supplies a predetermined power source to each 
above-mentioned circuit. In addition, on the TFT array substrate which constitutes a liquid crystal panel 1 0, 
the drive circuit 1004 may be carried and, in addition to this, the display information processing circuit 1002 
may be carried. 

[0104] Next, the example of the electronic equipment constituted in this way from drawing 12 by drawin g 
15 is shown, respectively. 

[0105] In drawing 12 , an example slack liquid crystal projector 1 100 of electronic equipment prepares three 
' liquid crystal modules with which the drive circuit 1004 mentioned above contains the liquid crystal panel 
10 carried on the TFT array substrate, and is constituted as a projection mold projector used as light valves 
10R, 10G, and 10B for RGB, respectively. In a liquid crystal projector 1 100, if incident light is emitted from 
the lamp unit 1 1 02 of the source of the white light, inside a light guide 1 1 04, through two or more mirrors 
1 106, it will be divided into parts for Mitsunari R, G, and B corresponding to the three primary colors of 
RGB with the dichroic mirror 1 108 of two sheets, and will be led to the light valves 10R, 10G, and 10B 
corresponding to each color, respectively. And after a part for Mitsunari corresponding to the three primary 
colors modulated with light valves 10R, 10G, and 10B, respectively is again compounded with a dichroic 
prism 1 1 12, it is projected on a screen etc. as a color picture through the projection lens 1114. 
[0106] In drawing 13 , the personal computer 1200 of other example slack laptop types of electronic 
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equipment is equipped with the body 1204 with which the keyboard 1202 was incorporated while it has the 
liquid crystal panel 10 mentioned above in the top covering case and it holds CPU, memory, a modem, etc. 
further. 

[0107] In drawing 14 , the drive circuit 1004 of the above-mentioned [ other example slack pagers 1300 of 
electronic equipment ] in the metal frame 1302 is held in the light guide [ in which the liquid crystal panel 
10 which is carried at a TFT array substrate top and forms a liquid crystal display module contains back 
light 1306a ] 1306, circuit board 1308, 1st, and 2nd shielding plates 1310 and 1312 or 2 elastic conductors 
1314 and 1316, and a list with the tape carrier package tape 1318. In the case of this example, the above- 
mentioned display information processing circuit 1002 (refer to drawing 1 1 ) may be carried in the circuit 
board 1308, and may be carried on the TFT array substrate of a liquid crystal panel 10. Furthermore, it is 
also possible to carry the above-mentioned drive circuit 1004 on the circuit board 1308. 
[0108] In addition, since the example shown in drawing 14 is a pager, the circuit board 1308 grade is 
prepared. However, it is also possible to carry out production, sale, use, etc. as back light-type liquid crystal 
equipment which incorporated [ in the case of the drive circuit 1004 or the liquid crystal panel 10 which 
carries the display information processing circuit 1 002 further, and forms a liquid crystal module ] the light 
guide 1306 by using as liquid crystal equipment what fixed the liquid crystal panel 10 in the metal frame 
1302 in addition to this. 

[0109] moreover, as shown in drawing 15 , in the case of the liquid crystal panel 10 which carries neither the 
drive circuit 1004 nor the display information processing circuit 1002 To TCP (Tape Carrier Package) 1320 
mounted on the polyimide tape 1322, IC1324 including the drive circuit 1004 or the display information 
processing circuit 1002 It is also possible to connect physically and electrically through the anisotropy 
electric conduction film prepared in the periphery of the TFT array substrate 1 , and to carry out production, 
sale, use, etc. as liquid crystal equipment. 

[01 10] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word 
processor, the workstation, the cellular phone, the TV phone, POS terminal, and touch panel other than 
electronic equipment which were explained with reference to drawing 15 from drawing 12 above etc. is 
mentioned as an example of the electronic equipment shown in drawing 1 1 . 

[01 1 1] As explained above, according to the gestalt of this operation, a screen-display field can realize 
relatively various kinds of electronic equipment equipped with the liquid crystal equipment 200 in which 
high-definition large and image display is possible. 
[0112] 

[Effect of the Invention] It becomes possible to perform high-definition image display, enlarging a screen- 
display field relatively to the size of a liquid crystal panel or a module by planning making it not cause the 
problem of direct-current- voltage impression of as opposed to liquid crystal for a deployment of a specific 
tooth space called the bottom of the circumference abandonment formed on one substrate at the substrate of 
another side according to liquid crystal equipment given in claims 1 and 2. 

[01 13] According to liquid crystal equipment according to claim 3, since I/O wiring of a precharge circuit 
was prepared in the bottom of circumference abandonment, a deployment of the tooth space on one 
substrate can be aimed at more. 

[0114] According to liquid crystal equipment according to claim 4, since the precharge signal line and the 
precharge circuit drive signal line were prepared in the bottom of circumference abandonment, a 
deployment of the tooth space on one substrate can be aimed at more. 

[01 1 5] According to liquid crystal equipment according to claim 5, it becomes possible to supply the power 
source for generating a precharge signal to a precharge circuit through low resistance and the precharge 
signal line of low impedance, and it becomes possible to supply the power source concerned efficiently and 
quickly. 

[01 16] According to liquid crystal equipment according to claim 6, since the switching delay about the scan 
signal from the both sides of a screen-display field can be doubled, it becomes possible to perform switching 
control with high degree of accuracy in time, and the high definition image corresponding to a high density 
pixel or a RF drive can be displayed. 

[0117] Since a precharge circuit can be established in an opposite side across the data-line drive circuit, 
sampling circuit, etc. and screen-display field for supplying a picture signal according to liquid crystal 
equipment according to claim 7, it becomes possible to use the tooth space under circumference 
abandonment effectively with sufficient balance efficiently. 

[0118] Since it can prevent that the direct-current- voltage component from a scanning-line driving means or 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2006 



JP,11-133462,A [DETAILED DESCRIPTION] 



Page 17 of 17 



a data-line driving means is impressed to liquid crystal according to liquid crystal equipment according to 
claim 8, degradation of the liquid crystal by direct-current-voltage impression can be prevented effectively, 
while is in the perimeter of a screen-display field further, and a long and slender circumference part with a 
narrow substrate can be effectively used as a substrate for circumference circuits. 
[0119] According to liquid crystal equipment according to claim 9, since the inspection circuit was 
established in the bottom of circumference abandonment, a deployment of the tooth space on the 1st 
substrate can be aimed at more. 

[0120] Since the circumference circuit by which an alternating- voltage drive is carried out was established 
in the bottom of circumference abandonment according to liquid crystal equipment according to claim 1 0, a 
deployment of the tooth space on one substrate can be aimed at more. 

[0121] According to electronic equipment according to claim 1 1, it becomes realizable to the size of the 
whole electronic equipment about various electronic equipment, such as the liquid crystal projector and 
personal computer in which high-definition image display with a large and screen-display field is possible, 
and a pager. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



10/18/2006 



JP,11-133462,A [DRAWINGS] 



Page 1 of 7 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 6] 




204 34" 206 35 

^ ■ > 

2D2 : TFT 



35 34 31 32 33 36 32 3t' 33' 
V . J V . J 



30: TFT 



70;**»* 



[Drawing 2] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/18/2006 





[Drawing 4] 



http://wvm4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,11-133462,A [DRAWINGS] 



Page 3 of 7 



N MOSS 



206a 



206 



35 



204 



202a 



(2) 
P MOSS 



206b o. 



206 

L_ 



204 



36 

w 



202b 



206a 
(3) *~ 



206 



.35 



C MOSS 206b l^jQ^P). 



T 
204 



202c 



[Drawing 5] 

(1) 
N MOSS 



j306o 



306 



35 



VIOn 



I: 



.302a 



(2) 
P MOS! 



(3) 
C MOSS 



306b 



306 



35 



Mr V-^-302b 



— r 

VIDn 



|306b / I 306a 



306 



VIDn 



306 
-302 



[Drawing 7] 



http : //www4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 



10/18/2006 



JP,11-133462,A [DRAWINGS] 




501 204(*fett206> 



[Drawing 8] 



/ 



10 




2 0 6 ^'Jft-y 
QMftfi«ft 



[Drawing 9] 

35 t^- 

1 



9* 



38. 



B — 



El 



IS 
El 



IS 



El 



El 



El 



— B* 



T 

206 s n * « ft « ^ tt 



[Drawing 10] 



http://wAvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,11-133462,A [DRAWINGS] 



Page 5 of 7 



TXZo- 
TX1 °" 



^403o 



401 



35 




[Drawing 1 1 ] 



Xz i n il ^°cx3 

^ -OCX4 

404c/ 

- - 



J 

iooa 



T 

IOOO 



IOIO 

— i_ 



jamais 



1002 



DATA 



5 



CLK 



T 

1004 



3~ 



[Drawing 12] 



i j 



g 



[Drawing 13] 




too 



1114 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/18/2006 



' JP,11-133462,A [DRAWINGS] 



1 200 




1202 1204 




http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



JP,11-133462,A [DRAWINGS] 



\ 

Page 7 of 7 



10 




[Translation done.] 



7 i 
i 



http://www4.ipdl.ncipi.go.jp/cgi»bin/tran_web_cgi_ejje 1 0/1 8/2006 



BEST AVAILABLE COPY 



wntwmr (jp> (12) & If] i|# fft & $| (a) {nmmm&mm* 

WMSfl 1-133462 



(43)&KB ¥<«ll¥a999) 5 ^210 



(51)IntCL 8 






T? T 
X* 1 




GO 2 F 


1/136 


Ron 

0 1/ u 




1/ loo i> U U 




1/133 


e c n 

Owl/ 




l/loo 5 b O 




1/1335 


5 0 0 




1/1335 5 0 0 


GO 9G 


3/36 




GO 9G 


3/36 










ItjRJgOScll OL (£20H) 


(21)fflH#fl 




<foH¥9 -301249 


(71) BB3A 


000002369 












(22)ffl§JB 




¥#9 ¥(1997) 10)131 B 




JBKfflSfifKBSrlf 2 TB 4* 1 ^^• 








(72)«W# 


*tm IE* 




























(74) fiat A 


#stt m=m 01.2*) 



(54) caw©***] «to%s&v«?«ss 



(57) imm 

mp&to &n§§« (200) a, -ttcommsic 
tttrstittmoM (so mmc^r h v ? xmcm 
vztircwmwM (id fc, cnsr^^^frjfti 

TSTFT (3 0) ££tfii*3 0 ft&tD^-^Sf! (3 

fv^-pmm (20 D w&mmty-2/-7v> 
7LT7 i -f'Micm&-r%i)-y~7vy7m& (301) 
ttt, mm<DmmM.w*) (53) T»cK**stis. 




(2) 



1 



20 



fcSBtttJ&SJOi:* 10 



lslS&#EB<*nTV>5 c ^tt -tsba&b. 



30 



40 



#F^¥ 1 1- 1 3 3 4 6 2 



m& t *Bt? c t 1 1 % m&m z xt4 3 tcia^o 



MfB7U < £ fe-g|5{4, MIBJSa 

may u ^ * - 9 JwBsm3m*mwi>iSi < 1 1 -a5i4 „ 

mfB^aa^a t» fc:ftfat-5{ftBfc::l3^TM§BM<lJ© ? 

MfB^U ^+-S^fl^«RtfWIBt3BWaft saw 
Bft*ffi»i:©Btf, SKBBBBOWttfcS'cJ^T^ 

s *isms«*8s £ & s ^ ? ttistaeKu w 
n-ci^* c mt-r 4 x 

(4 5 tcSi8©JgftSBo 

Huia«s©7 i -^*g{4, mm-T-zm<D--j3Wfr z mib 
c»d<w 8 ] mib-9-^^u ypmmftmnznTis 

t), 

^*^i:-r5is*^2^?, 6©^-rn^-«{ciB«© 



lelSS^HtfaJSaa^]») (c*fl«]-rSffiB{cfeV^TWfBB 1 



3 

**. tz £ £ *®WL £ t S«?«Hgo 
[000 1] 

&w<Dm?z&ffi#m *»wu4* tft mmh? 
wtc, ^u^-v-^ihiss, >^bss, &«bs§ 

& h => y i?X # P, & 5 JSfflBS&tf T F T V V 

[0 0 0 2] 

[ft£*©&ffi] T F TffitttC J:57^f^ 7v h 

U ^XBB^SOBBBBfcfcl^Tfci:, BttK:£4G?i| 

£ nfc£»©3£SE«R tf -5*- * BBtfte cne 

^BSS, «aEliI»3B:H©TFT*«MaBRi:-r*»ao 

[0 0 0 3] C*l£>CDB2lBES©5-5, yjf-f-^B 
&&s mmMffi±<D?jytSZ<Dmm*Eff}£LT. 

mmcfm-r^-$t^5.>ifx\ mm 
mwim^ cticj:*), mmm^zr-zm 

«*i»fc^a<-p#*« #W¥7-2 9 5 5 

2 o ^i^afc . cojc^a^y*-*— s^bbo— m#b 

Tj^JtlTVSo 
[0 0 0 4] ^>7°U >^0tt»4, XflttftOMMre 
* B 3fiE© # W = > VCSESL Mlc feMim £ 

©net, jS B B B «^tcfctt5iiiK©|pi±. mgB?j©ffi 
ft. TFTB%JHWfc4Hi 
<Djfj2BSS£ IV IT WBfchfcRttS C i: fe nTftg-^ 

[0 0 0 5] cct\ &nl^*;l/-^c.:mcBiZ2BB£;&P 

#WHBfcLT*#VVB«fcV'»fc«SnTl/''*. fifoT, B 
i3BS&fi, BSBBS5«BOBBKfflBf*TFT7U-Y 



(3) 1 1- 1 3 3 4 6 2 

4 

So 

[0 0 0 6] iK% C(Dfl®MSjS(DigM^;l/|^ 

fcB±«ftfc«BK:tt»[B£E* fliftrr « , BB4)£fl: 

*H©ffi£B«r?KB-*-*Ci:fcJ:»), ftB*£ftBMr 

10 Rk j^EBBUBB. *>^U >?"BS&, 7 , 'Jff-v ? 
BB* &fiBB^<D^2BB£, BBkiB-rsSBB^- 
fcSttSi:, *B22Bft*aK?«KlcBvt&ti«l»k 
Bffij3c#*<;*:& 0 /h* 0 ^IIKPft&^T'EPfra^ftT L 

TLi5 0 6£oT. cft£®B22BB*ftAKB-rS£ 

«au^cgs^5<ii:tt-flawT{iavo sfe, ^sbb 

[0007] ft, cft6©B2iBB«:* -agfcTFTtf 
Si (7t;i/7rx->'j3y)i^p-Si 0tfU->U 
&tZ£* COBBfcfc^TJfcBBB^fciOflfiBB 

So 

[0 0 0 8] 

ffilllllilSS^-r-^^lgiftlHlSStcAn^T-y-^^'J >y@ 
B, yj^-^-^BB, «OEBBB<DB]3BBS?t>M 

<t 3 tc cneoBiziBss^sth-r s c £t>mmic%:& £ 

[0 0 0 9] Hffi*^»«lC^S® B B B Kffi-rSWgg|5^ 
B«EBffi^BiZIBB^6B*fc:BJftl*nso* 

40 7R«B*^LTA«*n*«k:^*aE)tt*BiaiaBK 

[0 0 10] iii®a^ffilgE(7)ilHT'MS1g*iS») 
^t>«TB»*aB'r*^-;baJ«f4«^ 1 mmgfi^ 
S*^ <Hfc, <l<D'>-;l/gp«tcffi-rs»«g|5^{c^3aB 

ss©sg? («a*«, TFTf) %i&m.tz>£, mm&m 

^—9- («A«f, B»©l»tt?) fe: J: 5 n 
50 f 3fg 1 Rt>*^ 2 »Kff#fc+#fctt»att:fc#*. 



(4) 

5 

[001 1] mc&rc mnkmm<D&*&immicfex. 

tf, iSS«35^H«©»Hk:*V'>TfiJBK»E***<f 

[0012] #»w«±aufeiBiiasfc:«*ft«nfct 
x fc«?«gg*«^-r zct zmm t-?z a 

[0 0 13] 

[»S^^»-r^fc46£D^@] M&H l (ciaKcD^Bl^ 

y *xmc&m-$fttcmmm®t, w*2-2r®*i8±T? 
&^TMnz~tt(Dmm%te9&t>#Tmm : m&k*nm-? 20 

mm) 0 fc^-r sa^c^t. iMh? ^^x^t* 
[0014] m#mi {cfB^^^ssstcin^ ara 

StSi? fC, B®^SiS<<OJf HfC 500 (im — 1 m 

•5 £ ? t cn e © jua Hssfctatf-r 5 c t wnm tc ft 
7mmv>wi'p*m < c 1 & ft < , i^^tc, #fc^3a^ 
[0015] mT>m.2tm<»m&mmz, -Momms 50 



1 1 - 1 3 3 4 6 2 

6 

icit7£Mm^tfm&m?i-£ti2>®.®<DM&mt. mm 

Jgig!£ftfci*&<DBiit«Si:. WE-^<D»«±T'BtiI2 
«&©B3S«ffifc.fc OS^SttSBffi^oJSHfc:^ 

-^as«4:, mc^— /nam «neBSi^b3Mifi« t <obb 

>yHK©5%^4< fcfc-tffr&ftSHHEKW' 

[0016] m#m2icffisi<»m$kmwiciitii£. myt 
«*w»c3S«aEi&oBK-e*ao core*, 

WtoCfcS^BlO^b^V^dF^Mfi^UftW f LT, 

ry>^0^tattsci:T% ^a«siEiS[Hiss 

£?icctxt>(Dffim isiss^^tf-r set ic ft & „ 

y ^ — y iai8S J f>'9- y/vy zctr% m 

skmmic]$t l f%>&%}m^mm<Dm'pzm< c t tft < , 

^^LTAJt^ns^c^-rsii^yy^-v-^ 

y>y@SS^ric-r5iRT't±ftV^cO-?:\ C*l?>©|5]ggcD 

ftSc:i:feft<*ipjT*S5 0 

[0017] ifjfcs 3 tciB^cD^Bi^atiw^^ 2 icm 

So 

[0 0 18] M3»«3icaEtt<D«JUeBb:J:n(f. 7V 



7 

f LT> c<Dj;^{ciijai.W3Tt> Amelia 

[0 0 19] f*£*4lciB«©®iP B ^Bf±ltj£«2X«: 
3fcfeii<D?j£JI^Bfc:}3^T, MiBSiaillSg&BufB:/'; 10 

*-*-$?Hin*fc Huge:/'; ^-^isssoAffi^K 

[0020] »*^4 lamom&mwic &mz*, fv 
-\ vmmz. m*mz : &8mwi<r>®v&-v3bz>rctb, m& 20 

[0021] »^«5 tcte«co?sr B saa^«4 icm 

[0 0 2 2] M$£5fcK2flK0fflS&Hti:J:n& 

7v*v-i?m^m*imtfi£i£nz>o vmtc. 
c <ommmz. msm £ (Dmr°ffiig.m<D®m*n-o £ ? 

-i?m^mim'f>x:—?^7.£-£nz> a mz.i£, c<o 

[00 2 3] M&R 6 KEKQflMBiiM&H 4 Xtt 
5 KTOOSJKRBKtsvvr* MfB«i&<Dj£g*!Hi, flft 

IB**^±{c*6i^M?r^LTSB^?nT*30, fJIB^U 



ftfflW- 1 1 - 1 3 3 4 6 2 

8 

^m.\z*:*^mm.znT^2>il£*mm£-$■z><> 
[0024] mjm6iam<Dmikmwic&tu£, mm 

maz, wmwj$m.<D~ 7swic$sif 
z>7v?-*-i;m^m%.V7£MMt>m%:zmm£. mm 

lt, mmcmt>wz> 0 ccr\ cti<b<omm<Dmz. 

ffi£-$ti, ®mz, ctip>(Dx^^^y^mm^®m<D. 
tt«s, mg.m£<Dmmfrtz>mmw)ict%m£-?zmici8;^ 

[0025] m&m 7 K^ottii&naM&H 2 ^ e. 

mriB7 f -^^©-^<ij^e>HfriBH^fS^«)^*n 
% £mc MnzT-zmwmmfrZMWizfv 
m%tmiiif£nzzL£zmk£irZo 
[0026] mmm7 iamvmmmwic£mz; mm. 

T-$mmm\si&. ^yv>ifm^m£mmm^mm 
[0027] m$m8icffim<Dfo&g&izmigm2fre> 

©a«{c*3v^TMfB>'-;i'gp« j: t>mmte{iLm?zffl 
immm^ttms.zitZT-ziimm^mz, memm 

[0 0 2 8] H**8{«:|BIS«D«S«BtC<fctlff, jtiE 



(6) 



[0029] mm 9 Kmw.<D®.%mm*mim i 

[0 0 3 0] W*JS9(cfB«©?|£ilS«fc:J:tUf, 

<Dmm<Dmm%mic£mzm^T&)$.-?% c wen* 
micmf%m®m7mm<Dm'pttm < c t & < , io 



1 1 - 1 3 3 4 6 2 



10 



[003 1] »#Jfi 1 OKIBflK0ttA«WiM3&9(2tC 

[0032] m&m i 0{cf2«o^sB(c«tn^ eg 20 
h<Di&mm<Dm&friz> t f t^^/c^sii©^ 

[00 3 3] 1 1 {CfB«0«^ *88g«, »*JS 1 30 

[0034] n$£ 1 1 {cia^tDW^stc.fcntf, a 
^•ww** < * k> , R-DMs,aL<ommm^imm t & 

So 

[0 0 3 5] *^WcOCcOcfc^^f^fflSl>*ffiOfljm^: 
[0 0 3 6] 40 

[0037] (ma&mvmao mgmm<Dmm<Di&m 
comis.ic'D^rm 1 fr<E>m5icm-3^Tm.w?z<, 
[0038] $m\ m&&w<D±tmmc-o^T. mi 

fr£03£#S8LTl8iif§-f3o mite. ^ B ^B©*Sfi 

©jgsitcjjtts tft7 i"fm&±icmifp>tirc&mm 

mmmm<DMi&*7tt-7u-yi7mT*ic>K), 02 
a, t f TTu^mm^^^icm^nrc^mf^mm 



[0 0 3 9] BIK^T, j&HS«2 0 0(±, mtf 
53?S«> A-K^W6«TFT7Wlfil 
*ffi*"CVSo TFTTWIIlilCii, vh'J^X 

mtzx<< v&ymtt-mt lt«is&©t f t 3 
ofcjWftfisn-rv»*. sftTFT7Wiii±(c 

ti> (06#M) <Dfcib<D&MLV3b%® 

li3l' ag2«KSM&) ftV 7£*8i!3 1 fcW 

[0 0 4 0] TFT7WfflRl±fcaBc, *«<J!>"r 
«^{C5fefTbT^«*&-rS^Uf-^-^lHl^2 0 1 

^im-rzvyyv y?®m3 0 1 t t*-*ss®is. 
@8S 1 0 1 msmmmmfz 1 0 4 tm^ftt^ 

So 

[0041] ^s^si&ii^ io4tt, Hmmwm&fr 

-T5>^T'^lc^3 1 (7-hWMM) fciESE«#*/< 
[0 0 4 2] -r— *S§U£Ift|°Igg ngfl^JSPIUSS 

SUStttleisg 1 0 4 tfjggfl^aiAn-rs*--!' 3 >^(c-gr 

fcrtirT, 6O<0iB#A^jm^V I D 1 ~V I D 6^^r 

y>?m&3 0 1 ><f®mmmm^ 

W3 0 6^LTmS^^3>^T^-rSo 
[0 0 4 3] >?lsIK2 0 1 tt, T F T 2 0 2 

204A'TFT20 2<DV— XtgffitCg^^nTfeOs 
^U^+-^I5IK|gil!lM^2 0 6A'TFT202©y 

«g2 0 4%^lt, ^mmfr<z>7v* j v'-i?<s^*w 

^—>*lHlKlti!)fl^2 0 6^LT, &T—5>m3 5 

SieCIMI^«^?n«. ^U^-3?H«2 0 1 
«, »*L<«*«Bl«l^;l/Oiii*"r-*Kffia , rs 

[0 0 4 4] -9-y^U >^|HlK3 0 l(i, TFT3 0 2 

*&7 ! -$M3smimKTi5K>, mmxfimmfcv 1 

D 1~V I D 6tf T F T 3 0 2©V-Xf ItCj^Stl 



11 

m^mv I D 1~V I D6£/l-LT, 6 

/clt\ "f-^mmmmm 1 o lfre-y-^ui/yiEisg 
i~v i De^tcoi/^T-y-v/uv^^n/cB^m^ 
in^En*p-r5o bp-^ ^-^i&gggjiHiss 1 o 1 t-y-v^ 

U y7M&3 Olfctt, A7J«**I£V I D 1 ~V I D 6 
UBS*!, ■«WI*»7*-*tt3 5t«J&-r«<J;5t«fi!c 

stress,, *nm<DBMvi,m&-?z e-Doir-zm 
3 5icmm-$tiz-vis?v ^fhjss3 o i itimiicmsi 

*nsa«WB^©*HHII!»t4 6«0**6-f, UTv7»J 

^mgs 3 o i *mm.? s tft302 <DW%&&ft tt 

2 0 1 Stf-9->^U >7®&3 0 lfct, 01 (ftfflgftffiK 
T-TKr £ "5 tCfiOEl 2 Stf 0 3 tC^f <£ 5 fC, *ffpJS« 

2imf$,-$ftrcmyt&<Dmm%,w9 5 3icttfa-r%>mw 
^smgi&iHiss i o i TkrsiEMwmmm& 104a, ma 

[0 0 4 6] ia2Rt?ia3{C^>T, TFTTWli 

i©±fcH\ «f&©Bfii«i 1 nct^ffi^ttSBS 

OB^g^ftSf&ll^/l/cDffiigD CDJlHtCfeV^T 
Pia«*IB»)^t>-&T««» 5 0 *&Hf 5->-;l/g|5# 
<D-0|J i: LTOftSffcttlSJflMfr 6 & 5 S'-A-giJ 5 2 *\ 

«2±fc*5^?»Bffi^^i:S/-;l/?rij5 2 fctfXSfc: 

CO 0 4 7] JBiaa«») 5 3(4. f££Bffi*^fg«lC*f 
JSLTMP WtenfcJS^ffi<D^-X(C T F T 7 

(Dfflmc 5 0 0 y. m~ 1 mm^lSCffi^r^O^CDjSJ'fi 



(7) ^HiFP 1 1 -1 3 3 4 6 2 

12 

^mm]K> 5 3(4, 0B*.tf, C r (fDA) x N i (— 
, A 1 (7;1/5^A) ^©&«m;&ffl^fc 

«fc0*f[S]»«2tC^$n^ o BKVHi, *-^>^T i 

CO 0 4 8] $/— /HFJ5 2tD^<9J©^{C(i, Bffi*^ 
««©T2IteieoTf*-*IMMftlslHH 0 lRtf&ttW 

? i o 2a*-is# entfet), ■ffi«^»«<Dfc^o2 3a 

io fc jfto imm mmm®m 1 o 4 imB&ffiWtamMK. 

MlfZtlT^Zo M{cBffia^^©±ja^(i, BBS 

^«e<DBfi'j{c^we,nfc^4^igi!iiHiK 1 0 4M*o 

^<-fc:46©«iS(©iHiSSl 0 5«lt^tlTl<^o 

->-;i/?fij 5 2 coeawifcti. tftt was 1 £*tiRia 

j&l 0 6^i5^e>tlTt^-5o f LT, ~>-;l/Sij5 2tB 
i3TR DftSB^OftftMS 2 *^Br>-/l^J 5 2iat) 
TFT7H'Sfil(i:@i$tirP5 0 

co 04 9] ?v?-*-i;®&2 0 

20 (H8S3 0 1«, »*«{C32MffiKl£DIilKT^^o 

?ssm5 o^ffi-rsTFTTu^asigp^ciine.w 
•7V3-v-it®&2 0 iRt>*-9-^yy>yiHi^3 0 1 * 

iaw*4*i;4v\ cnt»LT> 7 £ -ftmmm®& 1 0 

1 R^S^IKKllHim 1 0 4 (4, 5 0 {C®-T £ d 

i:O^V^T FT7WIS 1 (DWJMftfcmf ZtlT^ 

mmmmm 1 o 1 *>7£&mmm®& 1 o 4 A^^iagitii 

CO 0 5 0] ^-LT, CO^^fC^am^D 5 3T^> 
ru*-*- : ^0882 0 lRW>7Vy-7®&3 0 1* 
SttSC^T*. ^«i^ffi«)lHlSSl 0 4^-^ijg^KllsI 

ss i o i *t f TTv^mm i ©«aat»ic3ft»*«fo 
->*isiK2o i s P j *y'7vi'7®m3 o l^taw-sct 

40 T% ^S^B 2 0 0 fcl felt S W^S^®«£DM^%iS < 

ctfe&<, hnf{c, wfcaajHH 053 ti»ttttTf » 

5©T\ Bffi^^^LTAW^n57ttc*t-r§)i 
^'Jft-«2 0 l^-t>ru>^|i|^30 1 
?r«fi!t-rS TFT202Rt>'302 {cSSf&Sfe&i^o 
*P^.T, ^-;l/S>J5 2{CS-r5TFTTU-r»«lgI5^ 
IC^U^Y— >*|hIK2 0 \^yf^l/^m^,30 1^: 

T 2 0 2 SO* 3 0 2 *i/-)im 5 2 tC^A^nrcX^- 

50 fig-T S T F T 2 0 2 & tf 3 0 2 K » LT, giJ^iSj'ee* 



(8) 

13 

[0 0 5 1 ] 0 1 K^Lfc<fc5{C#*SgCDj£fgT?f;J\ 7 

u ^ * - vimm 2 o 4 Rzf? y * - ^isiiSBir 

& 2 0 6 14, 053 tC*f [RTT 5<4BlCi3^T T 10 

+-s?0iS2 o 1 14, m*mc&m&m<D®&T&z>rc 

J&, i&IIJl 5 0 iCffi-TS TFT7 W*K 1 %&lC£(D 

Jt^y5 3T{c, 2«»©xm*E«*«ttn«, 

[0052] -?v?-*-vmmm2 o 4to-giu4, j&e 

3 1 i: OHi?Rlfa©gi%#o J: ? tc^4|g 3 l ± 20 

cote®. 7v**-i?m*m2 o Aizmmhzn 
coymmmt, mm^o 5 3©4g<}:t>e z F'H# 

CO 0 5 3] lifcHI 1 t^-T <fc o (C, ?a&<D^ffiSl3 1 30 
t4, Bffi8^i^BfiJ*">£Sj3J1.9]y 5 3^8^.54: 
9fc^^E^?tlTt^o fit, BMS^ScD— 75" 

mm]K) 5 3TtCfcl>T^«^3 1 ±tC«5i^M%frLT 

r, ry^^-^@8Sffii!ie^iB2 0 6©-a5{4, mm 

miK) 5 3Ttcfe(/^T^«il83 1 l.Kmm&JZ'ftLTW. 

-r -j^-y^mm^iio^mmr^s»^ t f t 3 0 ©y- 
mati* yy 3-*-vmm& 204 ftcfttsit 3 1 # 40 

Sfe^rfT^ 1 HK*S£fW§-&fc:{4, 7y S><g*§*8 
2 0 6(4 1 ^-£$§3 5«(cattSK«ff 

9 1 S£(gBKrt»jiiE*3 1 t-r-^^3 5 h£5WC 50 



» ISW 1 1 - 1 3 3 4 6 2 

14 

1 ^J^mzW&mZt* K>y FRI5ffia«D^U:t4 > 

-7v*-*—s?m*m2 0 4tcMu s»jij©7*-in&3 

fiHtto^y^^-^M^^Biip-rs^s^srcfe, ^ 
y *-v-s>e*NH 2 0 6 < 1 1, 2 ^cLb&Hica: 

y, 3t««3 1 ±izimmzfr l t«& s 7 y - y 

ff^$g2 0 4©2##©ffi«£BffiS^We<D— <D$& 

C0 0 5 4] Mfc01 (c^- 4:51c, |KSm>-r--£lft3 

5 (4, HiB&ftratOTiZZfi: & § -fljgfr 6 ■flfflTCtftt 

n, f&73 ©fflijfc & 3 ftsjgfr e> 7 y <?■ * —&mmm 
^sn^o fifoT, ?v*-*—*jmi&z 0 i£, b«{§ 

^«*&-r^fci6©-r-^^IK16|5lSSi o 1 &*>*+>• 

y >yigss3 0 1 hmmwmm*®;h,~zmi<Dmiz.m. 
[0055] ^{c, ^y^+-y®gS2 0 isr>*-y->^ 

•J ^^lsl^3 0 lWnTFT20 2M30 2© 
*l*:W*@l^«fi!c(COV>T0 4 RZfm 5 %#^LT^>«r 
KIH-TS. 0414, 7'J^+-S?Hg&20 lfDTF 

t 2 o 2*mm-%>&m<D7 f t ^-r wmmx^K>. 

0 5(4, +J->^y >^le!K3 0 1©TFT302« 

[0056] 04 (i) ic^k-r^^icyv'f-^— i/mss 

20 1©TFT202 (4, NMOS (N^- 

+ SOT F T 2 0 2 a*^«^nTfe4^l, 
04 (2) (c^-TJ; 3 fcp MO S (P^^*;l/) ^cdt 
FT2 0 2 bfr£,flt/5c£nTt>4^L, 04 (3) (C^ 
f 4: o fc CMOS (WSMOS) SOTFT 20 2 c 
*^MSntfe4l\ 0 4 (1) *>P»0 4 (3) 

(cfe^r, i i ic^Lft/y f t->"iHiTO(i§s 2 

0 6^LTA^?n§7Vf+-«iKlf|^2 0 

6 a, 2 0 6 b(4, y- h«JEt LT#T F T 2 0 2 a 
~2 0 2 ctcATJ^ftSo nft^SOTFT2 0 2 

a ty- h«jEi: Lrmfm^ti^yv vmmm 

i§20 6 at, pft^SOT F T 2 0 2 blCf— 

6 b i: f4, SSteS«5««T7» * Cfctt«3*1ft»a 
V>o fitoT, , / I Jf+-i?0K2 0 1 £CMO smoT 
F T 2 0 2 c T*«t^-TSJi^tC(4, ^"U f-fr-S^Ha* 

SWt*tl& 2 0 6 < i: 2 *W±<2ai * So c o 
*3fcry^+-s;H»K»««»2 0 6*2*fiU:fc 

€><fcV>L, rUf +->*ff«2 0 4 

/y?+->*f§»2 o 4^LTA^^ns^y5 L ^ 

-S^ffi^(4, V-X«JE£LT£rT F T 2 0 2 a~2 0 
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Coo5 7] @5 (i) ic7n?&oicvyfv>'y\B\® 

301CDTFT302 (0 1 #180 «U NMO S (N^- 
**>W S<DTFT3 0 2 a^€.«fic^tirfc<tV>L, 
05 (2) fC^rTJ^tCPMOS (P^-V*;U) S©T 
FT30 2 bfr^it^ftTfc^U 05 (3) ICjR 
•Tcl;3(CCMOSS<OTFT30 2 c *»6*Wt£nTt> 
<fcV-» 0 ft, 05 (1) *->605 (3) fCfc^T, 0 1 IC 
^LfciB^fg^V I D n (MfLlSV ID1-V1D 
6) ?tfXLTXt}ZftZ>G-Z><DW®mmZ, V-X1IJEE 
t Lt^T FT302a~302c IcATJ^tU m\Z< 

0 1 ic7jiLrzT-$mm.m®m 1 o 1 frz-v-yfo y>? 
®tsmmm^m3 o 6^LtA*?n5t>r>j >^ 

[H&ffiKrtl^ 3 0 6 a „ 3 0 6 b «\ -7— hM&t LT 
#TFT3 0 2 a~3 0 2 cKA*Sn5 o ft. 

vyy®&3 o i fe&^Tt, Wj&ot'u^-v— ^0gg 

2 0 1 ©Jf^fcEMHc, nf+*;H(DT F T 3 0 2 a 
^306afc, pft*;l«OTFT3 0 2 bfc^— h 

*BEt LT^p^n^-y-v^u >7®&M.mim3 0 6 

0883 0 14CM0SIOTFT30 2 c«t5i 

^■fcfi, -9- >fv y?®mmmm^3 o 6 a , 3 0 6 b 
mo-v-yyv >tr®s&mwm*m3 0 6 &2*£mtisi 
s 0 0 1 iCTjkLrzmmxjimmi&v idi~vid6* 
ftLTXfjztizwmmm,*. v— x«ee£lt3-tf 

T302a~302c icXJjZn, K W 
(C^^tXfc-r— $W3 5lcmnZtl2> a 

[oo58] («ji/<*;kdiiu«) ^tc, m^mm 2 0 

0 *^ty?Sr a /^-.;i/^£Dft#S*i«fig{cov^T0 6 fr£ 
8lO«OIURWt«, CCIc, H 6 ttffiA/^/l/ 
©Brffi0T'&«?. I7lffl6C^LftTFT7l/'l'Ii 
±fc®$£n3&a«fiP§<D¥®0-£&{)> 08tii&fl 

1 0 (D7v $?m*m 204 fc»?®0 
?>> 01 o««atii]gS£>iHJS&0"e&3o ft. 06&r>*0 

[0 0 5 9] I6CTFT3 0 g|5#©#rffi0{±, 0 

[0 0 6 0] 06<O»t®0{c:}3^T, ?SS/^;l/l 0 
fi» #Hifctca8tt6ft5TFT3 0Sfl#£fcl,vt, TF 

ttu-tiis i MD ; {c j e<D±(ca«^nfcm 1 aibi&* 

Jf 4 K ¥«#*3 2. y-h^S3 3, j£at«§3 1 
(y- , $2IMii4 2, f-^»3 5 

(y-xf® % a?3jng&£ui4 3, EBigttfiii is 
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X23*ffiX.T^2> a !Sf B ^;H OlilC, cne,® 
MS«KfC««f^tlfcfSSB 5 0*<if*T^&o 
[0 0 6 1] CCt?{i$fe-r, Ctt<E>COJS05-5^ TFT 

[0 0 6 2] TFT30<DTt&£%:%?Bimm%mm4 
lit, 1 0 0 0 0 A@*fiDJI&£>N S G. PSG, B S 

1 {c*fU *>»9 0 OX<DT-~>V® t W£lfcTZ. tlc£ 
10 t>, ^&£I£<-^c¥tlrt:LT&,i:v\> TFT7W 
»R 1 #«+#tefflMK Hs»SftT^*»&fc»i, ISM 
l^corcfe, gllJf P^JfeHW 4 lttJfc<Tt>J:l/\, *fc. 

s 2 mmmm 4 2 3 mmmm 4 3 5 
ooo—i 5000 kmM(Dm^n-Dn s g, p s 
g, bsg. bp sG&E(D><vtr-hJi5>xm, mt 

[0063] mmmm 1 1 *40iia.(& 1 t om w>y 

<i?A • 5V > • **-y-r KM) ftHOJgBBHttffiSffiifr 
CQJ:5&B3ft8&l Hi, X/W^'Jvy® 
20 SlltCiO I TOIgl|^5 0 0~2 00 0A<DiP^{C 

O^SItS<D^^&cfflv^«^{i:(i, AliSoSW 
*©»V^awa»»!{p6SiilS«i 1 1 ^fiScLTfc J; 

</\, 

[0064] sjiRjjig 1 2ttmar, #u-f 5 Kwna^ 
30 ^^<j;o^?n5o 

[0 0 6 5] £3iSS2 1 »lBia«2(D^M{ciSo 

xmrnztiT^Zo c©i3^ttffl»®2 i«. mar 

X/^>y^y>^aia^cJ;*3 I TOM^**J5 0 0 — 2 
0 0 0 k<DW$immLrc{k, 7*hVV7974JL 

[0066] Kin]$i2 2 it, mz.it. #y^5 vmm%: 
znmmmfrZKz* z.<D^ormmm2 2 a, m 

40 Ctl?{i:j;?)^^tl5o 

[0067] 757^'7hiJ^X2 3(±, TFT30&C 

^•7 h y ^ X 2 3 fi, MxEO® iaS^J D53 C 
r^N 1 ^:ifcO^S«»^fflV^cX/^y^y >^ 7* 

TFT30O*Wtt WJ->U3>If) S3 21C 
50 ±*H©«ffi*WrSo 
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C0 0 6 8] mmmsoit, mmmmi i t&mmm2 

l fcflWffi-TSJ^fcEBSftfcT F TTMIfil i: 

MA^nscttc^Dfg^nso ssjussoau mm 
mm 1 1 jb^oftn^aiiPsnTv^v^tttt-pEiftii 1 

2Rtf2 2K±9ffi£0>ElRltt»*«So &HJ15 0 
J&Hfr e & So S'— rttfd 5 2 ~Otf)gffi 1 RXf 2 

mm^gmimmmfr e> & s mmm?& *> , w»«m<o 
[oo6 9] <wc tft 3 oicmz&m<Dmi$.ic-o^ 

[00 7 0] TFT3 0teU f i«3 1 (Y-F« 
ffi) , j£S$S3 1 fr<E>(Dmmc&9 3- J e*)ltfBl$.-$tl 
S¥«f*»3 2, j£ltSS§i3 1 fc¥«Wl3 2 
5y-M6S13 3, *«#I3 2 Km/£S*l7i:V-X 
ffiiS3 4, f-^i3 5 (V-X«®) , Rtf¥*ttB 
3 2lCffM£ftfcFWy««3 6*iI;?.T^£o Kl/ 20 
•Y>HH*3 6{c{i, «ISOH^*Hl lO^OJtfSt 

S«3 6 ti^OJ: 9 fc, 3 2 (c*f U nSX 

SftTV>S„ nffl*-**;l/©TFTtt» ffiftttfttfaftt 

T30t LTfflt^nS C ttt^\ 

[00 7 1] T F T 3 0*M&?Z>*mfcm 3 2 #J 
x.«\ TSfi t LT<Dgf 1 4 1±£a-Si 30 

(7t;l/77Xi"Jn» M^fiSc^ 7— — /Was* 
S6LT*?J5 0 0 — 20 0 0 AOP^tcHfBJjScg^SC: 
tfCjcO^-TSo nft^SOTFT30 
£^*a-{C{i, Sb (7>fty) , As CStSS) ^ P 

A^fcJ;»3 K-^-rSo pf+^HOTFT3 
OOW&fCtt, B tfPV) , Ga (#D>720 » I n 

-r^yiiA^fcit) K-^-r^o #(ctft3o^ld 

D (Lightly Doped D r a i n) 40 

tc, y-XlS«3 4Rtf FWV1IW3 SOS**-** 
/WWfc^^Bfflrt-S-aWu P&if©V&7Efg<D K-zO 

S 0 Sfc, pft^;VSOT ft 3 0£-fS*§^ 
f*»3 2{C, B&£©III]&7^©F— ^y F^l^T 
y-XM^3 4St>*KWy^igE3 6^fig^-5 0 <1<D 
i9tCLDD«iii:Lfc«^ fa- 

ffiWT?#«f"Jjja*^#6tlS. f*k TFT30lt LDD 50 
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j; o , mm& k-^»« ( v-x*« 3 4 &tf f w y 

SUSE3 6) *&l£LT-b)l7TJ-<>m(DTF T tLT 

[0 0 7 2] y-MftWi3 3tt, 3 2**59 

0 0—1 3 o 0^©^{c£t)S&I^t-r&c: £:&;:«}; *k 
3 0 0-1 500 ASj8<DitKW»^JP^<D^ggftM% 
JgjjgLTftS,, 

[0073] ^*i«3 1 (y- hnm) Mac v d 

5„ W, Mo3?©&«fl£x&&B->y-*)---i' Kit 

*^Msntfe<fcv\ coin, jt*j&3 1 (y-h 

X2 3©-g|5X(i^g|5**BS-rsc:i:tnrft6i:^:§o c 

nmmm. 2 £ t f t t u^mm 1 t^as 0 

[0 0 7 4] f-?S3 5 (y-Xt» tt % 

1 1 tmmic 1 Tomp©jaw*«ttaw^s«iSLT 
00-5000 AoimzicmmztircA 1 ^©fg^ia^ 

[007 5] $fc % H2gM*6i^«4 2fct4, y-Xffi 
«E3 4^\ilCS3>'^^ F*-;l/3 7&tf KW>WM 
3 6^\jiCSn>^^ F*-;b3 8*^0fig^tlTV^ 

So c©y- xiSE3 4^nco3v^^ h^— ;i/3 7^/r 

LT, f-^13 5 (y-X«@) iiy-Xffi^3 4tc 
W^W^^tlSo SfC, $31^(fiil4 3^^ F 

V>S 0 CfflKW>i«3 6MiD3y^^h*-;l/3 8 

mar, sisttxy^y^, s^stt-r 

[0 0 7 6] — 

Wm&K <fc 0 )t«i?it*^^ LTL$^TFT30OF 

5yi/*x^#i4*^trs*^ *^;5iiom«T*«. miri 

»«2lC(i^T F T 3 0{C^4r3tlSl-rSfflg(cy^«y ^ 
V h U ^X 2 3 tlTt^S©T\ ASt)tJb^## 

S3 2<D'>&< tt^-V^l/^tcAWf SdtJbTOih 

*ti§„ Miccntcin^Txa^T, >f-bmm*± 

Mfr<E>mo J:5Kf-^S3 5 (y-X«@) 
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X 2 3 fcftteXttJUIrc*, ¥«f*S 3 2 <D'>& 
^^JgE^cDAttft (EP^> 06T-±iJ*^O[)^) CD 

[0 0 7 7] CCT, 0 7 <DTffi0{C^-T J: ^ IC. &Lt 
CD <fc 3 {C^fiK?tlfc:li*«® 1 lft TFT7 Is^mW. 

LTTFT3 0#!fSttibftT:i3tK SfcHfSBffil 1 CO 
W01SC^»otf-^l3 5 (V— XftH) R 

t>*^*^3 i jWHw-sttTv*. sfc, io 

^sss 3 1 icfai r^mc^mm 3 1 • or 2 
me fttef&sn, *mi*m 3 2 fr&KirenfcM 1 m 
mmmwm 32' t f mmm^Lrm^m 

0 2tcfeV^T, ««fiiBB^5 0 1 fc^S*fl3 1 ' 

wtcis«*nSo cco^«ffiBE^5o i n*ic*» 20 

x-^«Sj[hiss 1 0 1 jpf&m&mmR 1 0 4 (c«*e 
znznw. (MntiLM<D%.mE.nm~et>&.^L. ism 

«Cfc«*T»fr*o Mfc, flashy KX"?— XTffc-afcH 
0 5 3 TSrilS «fc 5 tc^SffiiBB 5 0 1 £85^3 
CfcT, X-^— XO^SjWiJfflj^Hn*. TOBKcLT* 7 30 
U^+— ^fit^»2 0 4 (gg W± :/ D — ^@Kffil6 
fl§!2 0 6) *H7(Cjj*-*M:5iC* JS3flJW!J»>5 3T 

[0 0 7 8] WL H7ti\ IHf«cDfP£-± N BJg«S 1 1 
cdv h U ^x4tt0>jS5*flWSfl:i,T*-4-fca6ot>OT?* 

TFT30g|5»cotefMiatiia7©A-A' KFrffifC*fJSL 40 

TV**. 

[0 0 7 9] ?Kfl»6fc::fei^T, ±i6UfeJ:3lcBJ|«t 
«1 ltett»«S«7 0J^*8tt&*VCV>*o CCDS 

7 0 fi, «fc t> Uttftt;: tt, 3 2 1 H-l 

mc£*)mmznzmiwmmmmm3 2' , y-mks 
8^3 1 i:ra-iefcj:»)«is*nss«t3 1 • cm 

2g»gS«8i) , S$2&tft83Jrof&IM4 2&£f4 

3 , mmcm 2 & 3 jmmmu 4 2 stf 4 3 *ft l 
t^s§S3 r tc^iRj-rsia^wei 1 1 cd-sw^^us 50 
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snTi/>§„ cicD<to{csag!»7 o^ttenrvN?, 

[0 0 8 0] H6fc*^T, fefkrt*>ll OlCfi, 
?-*—i?®Sg2 0 1COTFT2 02 (01 tfx— 
$m3 5micmi>ft>tlT^2> 0 H6fC;m£tl£TFT2 
0 2(i09<D¥ffi0{CfcttSB-B' tc^ofc»rffi0T 
£3o C<DTFT20 2&, ^OS^Wtfi, ¥»Wf 

3 2 fciig-xg{cj;»3J£fiK£ft&¥2»wi3 2" % y- 
h mmm 33t m-nmic * k> &mz nz ?- v mmm 

3 3" %.tfl£MM3 1 (y-hW) tug-XgfcJ;?) 
»««n*ry ^■■y-5?HKMB»«<Ml2 o 6 (y- h 

««) *fAT^S. ¥ift!3 2" fCtt, T F T 3 0 

om&tmmic v-xm&3 4" , *-+*;w&««« 

StfFW>1W3 6" jWKtt&tU ^2SKite^S4 
2tcp^tte.nfc3>'^^ h*-;I/3 7" Rt>*3 8" 

4aCTKW>«W3 6" tC«y-^3 5«HBtt« 

tu v-xaw3 4" iz&7v?-*>-i;mmm2 04*^ 
t 2 0 2 »[pis® 2 fcHwen^jdEttouiaaw 

•5 5 3(C»|fiJ-rSfflfi{CfcV>Ts TFT7WH6U 

[0 0 8 1] 08tiE7C-C' te}ftofc»fSiH*w 
■To 08<D»rS[0fi:^-r < l:3^> mmm) t) 5 3 tc^lpj 
"f £feg{c:fc^T«&cDjcI*g?3 1 ±<D^ 2 MH*6iBi^ 

4 2±a5^^U^^-yfl^2 0 4ti)i3®-r3 0 7"'J 
^•+-^@BWB««IS12 0 6 IHIttlcj£ttKt3 1 ± 
©^2i«gS14 2±gP^jlil-T5o t LT, Ctl?> 

u - 2 0 4M^'jft- ^siscwi 

i§t2 0 6li, ^(D^ifcDgP^y-^HS 5 tH- 

[0 0 8 2] $fc09<DJpffiia{c^-rJ;9{c, ry^-v 

-~>*HISS2 0 1 fi, rU^-V-v 5 «#l8i2 0 4, 

+ -yHHHBIWi«tl2 0 6Rt>*y-^^3 5*^t(c 

h*-;l/3 7" ^LT^S-T F T 2 0 2cDV-Xffi 

h 4-s-;U 3 8" ^Lt^T F T 2 0 2 <D K W 

f§82 0 6liTFT2 0 2coy-Mii:LT 1 Ctl 

y-F^^3 3" ^LTJiflSlEI^nTt^o 
[0 0 8 3] iS, H6KttH^UTV»ft^, ^vru 
>y@SS3 0 1 <DT F T 3 0 2 (B 1 #!S0 ?W 
-\--^Ih1K2 0 1 (DT F T 2 0 2 t ra*fc*]«<£ttT43 
t)^ W(Ria«2tciS^e.n«:^14cD^32M^]*J 5 3(C 

*fr^-r5fflM(c*5v>T> TFTTWs«i±{ctgtte. 

[0 0 8 4] *Hi9ficD^«T-«!Rf{C, T F T 3 0 
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-iy%-4~?<DT F Tt'feS©^ TFT30cD^fi!c 

«pfciBi-wiii»ijtrsT?, -9-y^u>yiHiK2o k r 

\)=f-*t— ^0883 0 1 „ r'-^igllgi&iHlSg 10 1, ^4 
HIEKllHlSSl 0 4^©|3]lX#y>'>j3:yTFT£'i':/ 
OTFT2 02, 3 0 2*fr€>Mft^fcM2IlBl&&B 

<«T?*«oT?«ieLh^pj-p**. m«r, 

@SS 1 0 1 Rt/^lgffiftlHlK 10 4B, 0 4 (3) X. 
CfH5 (3) iCfnLfcyV?- t-JTO2 0 1 ^l)^:/ 

'J3>TF TRO>^*;t/S#y^y niVTF Tfr6 10 

ns c m o s Mjgoast© t f t £ t f t t u 

[0 0 8 5] H6fcttS?tlTV^l^ ttft&K 

2 (of&MWfltAarrsM&tf t ftt w»& i 

fttfttiftrrsfljfctt**, TN (y-fX-r-yF 

^VtW*) F, STN (X-A-TN) ^E— 
F\ D - S T N STN) ^- Ym<DW]^~ 

F^, ht-K/y-YU-^'^ 

[0 0 8 6] W±|fflliL;fc»E»/<*/l/ 1 0 tt* 

0^RGBfflcD^h/W7£LT5*;*ffl^e>tt, 
*/l/{c«*4r R G B&#8?fflcD#V ^ cn' >y * 5 5— £ 

£k *&bb/^;M Otc^sVTfe^^'y^Th U >y ^X2 

MITiiK ccD^i'^n-i'-y^'7^;l/^#^^(pi 40 
[0 0 8 7] ^b|/^;1/1 0£t5^T, T F T7W8 

s? 3 mmi&ini 4 3 <D±icmcw-mim*x \z-yu— y 

tfvtt. JB3»n«SWi4 3*¥fflflail7?»iaUTt.J: 
[0 0 8 8] tfc, j&HA*;H 0<DX-f>y^->^^F 
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[0089] Mfc, .fflEH'^M/ 1 OfcfcVTli, —mt 

c fcic /i/ i o (Di&mfflVPi&ffimnMk<D 

m&t>mtE>nz>o stc bx*&i i^a \m<Ds.mm 

T*a^?3&<sissaBBisj*nfes h ex-;*— 
cmmm ^biap-t « * 5 jc** asc 2 comimmmm 

2 1 *»W-TVS#, «flW5 0fc¥frft«f| OR* 
«*f?S8£ffi<DSffi*iattS C £ & < . TFT7 g 

[0090] m&mwvmm jm±© j: 5 1« 

fig^tlfcjKH^S2 0 OOtffKOWTB 1 *#MLT 

[0091] ft-r, M&mmm\Bi& 104^ wje*^ 

[0 0 9 2] dntMfrLT, 6O0liWJl^V 
IDl-VI D 6 6 6 O0;^5 l/;Vaiiffl§«5»J 

*k> "9->^u>^0tt3 0 1 cn&oBikA^ 
^-^^rewieissi 0 11*, ^ssi 
mm®® 1 0 4 K«ff*aiiq-r* 5 >^tc-^ 

*5«T, 6 0©lB#A73«^«V ID1~VID6^ 
^LT< V>7V>?EBi3 0 1OTFT302? 

3 5{C^LT, U->^U >^*lHj^3 0 1 tcV2/7V >7 

Ki 0 1 fcu-y^u y^@iS3 oifcio, w&xms 
^mv 1 d 1 — v 1 d 6frt>xt>znrz6~3<D6mmffi 

[0 0 9 3] ffic6FT? % =&B^«#{CrcfT-r-5^-T5>^ 
'>*[1SS2 0 1 14 % ^y^*-^#^*7»-*l»3 5tC» 
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#at?fc»®*ai*:/y 2 o e^estt 

£ft£:/y 7^-^&IEfS«^CJSCTT F T 2 0 2 

[0 0 9 4] ££DJ;?{C. (y-h«)E) Rtf 

■fitfll^ (V-X^JE) CDM^BlSn^tlfcT F T 3 0 
tc&^Tti, y-Xffi«t3 4, ¥#W!3 2fCfl2fig£tl 
fc^ -V *;l/St>* F W 3 6^1 THfgWfii 1 1 

£«E**9MlQSn*. -tbT, COIitll 1©«EE 10 

y-xm^fflta^nfcBf is* t> t>«*.ar3ffit>« 

^R#Mf£tf*W§S7 0 (B6#ffiD te«fc»)«#sn 

tc, 1 1 7U-Afcl/->o/tm®SJW» 

fc y - X WE© WEStfctfEKS ti* *V ±3$© <fc 5 C 

*ii«Ma#^TFT3 0fcnia&«nsiwfc, #-r-*ia 
«ffii^;n4, wmtcaiin^n/'cWEP^i/fcte-rK: 20 

35 (y-xntfii) (cS£Lfc«ffi{c=fc»)«*&-r3ci: 

[0095] w±©<t 3(c 1 1 icmmtfimim 
n, y-v y -r^ >v ft?*™* , eisp^nfcit 

f*fc LT»U;V 1 0 fr&tilMMWKfSUfca:/ h 

«Hc, CKJ:»)^fflHH«nfcliHWB#* , 9-y7' 

y>?"lH]g&30 He J; 7 s — 

*6"T «©"*?, HH^©MHt**#r-*»c»Re© 

SfC, 7 P U^^-^*|5|SS2 0 l*P&«*fl»fcflcfTl,T 
7y^+-S>«*tf^SnTV"»*©T?, 3>h7Xh 

Jt©ift±, -r- #*!©«{£ i^;i/©^;£. a^Bffi±o 

[0096] \:jjtwmvrtmm(Dimv\t. yv**- 
s?hb2o iatf*>ru>iniiK3o l^istts*? 



pa J 



1 0 fc, c 



[0097] 01 otcfci/vr, &£i§i8g4 0 1 mm. 

©T F T 4 0 2£{f*.TV">5 0 TFT4 0 2©Y— He 
«U fcltlHll&ffilMI#T X1MTX2 £**«S&-rS 50 
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rctb<omwtm^m4 0 3 ast>*4 0 3 bt>mm^tix^ 

So TFT4 0 2©V-XKli, ^tltCXl-CX 
4 £^ fc46©$SS«^Sg 404a~404d 

ib^jnTV^. ^LT, TFT402©K U-f >(C 
«> 7^-^*93 5 *^M^tlTV^ 0 tt&DRglCtt. It 
SlalSSfBillM^TX lRt?TX2{C<tt)TFT4 0 2 

~c.x4, m^«j£©7u *-*-s>«*&tfffi5E*BE© 

B0«^*'«ffl*n^ni» o fL^ ^S«^4 0 4 a~ 

404 <ucitns««i««'W3e«n, ^tbummxizm 
vz&mnms., E«iBic*tt*^3-h os*&) ©#t 

SE, 7*y*-*-5>iai&2 0 1 • s f>-9->7'Jy^lHlSS3 0 1 
[00 9 8] C©£3fctjaE@R*JBHJW!l9 5 3~Fte 

aawntf. j£»§!ig»itHis& 1 0 4^x-^«sigKiieissi 

Ol^T FT7W1S 1 OljZaj»fc^»r3T* 

■r*5B)tt*«aEiatt*«i«-r* t f Ticm?&&t>m 
v\, hjc> :/y*-*— s?BB2 0 1 atf-9->7*u 

SS3 0 1 Kft*TX«ln*T«iaiKa»> 5 3TK, 



ra«ffc, wcAszui.«it) 5 3&myffi.T*$>z<DT'. mm 
*mmtzTFTicMt&&t>Mi<\ fit, jaszsift 
5 oc^ffckv^rajSfi^c^^o 

[0 0 9 9] T'-^^lgiftlHlSSl 0 iat>*^s«i 
Ki&IsISSl 0 4^rTFT7l^r»«l©±{c^t§^ 

yywm ±icmm-$nrcmmmL sic tft/u 

re u-y^i;y^HB3 0 k 7>;^^-^@K2 0 1 

3T(;:^fi!cL. »t)*TFTTU-f»IRl±©JBa«^ 

[01 00] mc&rc. &±(Dnffi<Dmmias^r. w 

M¥9-l 2 7 4 9 7^«, #^¥3-5 2 6 1 1§ 
^ ^#^3- 1 2 5 1 2 3#1>^ !t#Ffl¥8- 1 7 
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1 1 0 1^4^WteM^nT^**9fc, TFT71/ 
1 ±fC*5l^TT F T 3 0{C*f|p]T3ffiB (gp-£, 

TFT30CDT$J) mtflKIfo5&Ji!fre>&3jS 
ftJf4i3ttTfc<fcl,"> 0 C ©J: T F T 3 0 ©T®Jt£ 

ia0Wi*»i*nar, t f tt was i ©fflijfre>©M9 

J^P^T F T 3 0 tcA3fr5©**MfcBfr<*C. fctfT? 
£, TFT3 0CDttJC£3U-*®^4IS<*C£#T'# 

[0101] <M?1&g§) fcLhIBIIlteBMHLfcft 
^1 2 0 0^ fcS?«8§§<DHSg<DJgl® Ol^TH 10 

[0 10 2]JfefHll'lL, dO«t3{i:ffiS«S2 0 0 

[01031011 (C*vvc» S^Wffitt 
^3*1 000, S^lf ^MSIUgS 1 0 0 2, ffi&DjtiE 
CHKWl@Hl 1 0 4 Rtf-r-*J8ffi»j[II& 1 0 1 4^t?ig 
H)Ih1S&1 0 0 4, tfi)ZE©J;d{c^2!m«DT{c^ , U^+ 

l 0, ^n-y^fg^igggi o 0 8Mtffc«8g@B&l 0 l 
0*IAti*JhT^5 e «^1f«a^jg 1 0 0 0 20 
t±, ROM (Read OnlyMemory) , RAM (Random Ac 
cess Memory) , $£? ' Xtr&MttEOt'tV , HHg] 
SS^4$#, ^n-y^^HSSi o 0 8*>6cD^a>v^ 

^its^a^ifffiSQaiHjgs i o o 2fcuwrr*«, aesw 

flra*jn**«u *uy#m*a&tmcMXiBX6i 30 
004 {cte^-r^o kkiibiis 1 0 0 4 jt&HEKis 

Sg 1 0 4Rtfir-£3ifgI/j[5]S8 1 0 1 (C ioTBU^cDffi 

1 0«t5TF T7W«fi©±C, BHllBl 
SSl 0 0 4£|§38LTfcc}:<, cftfcin*T®i*1ll«« 
SESS 1 0 0 24JWLTt.il>. 
[0 10 4]*fcHl2fr6aSl5K, t©«fcdfc*Mt 

[0 1 05] 01 2ic^x, ttmsstD-mrczmth 40 

7uVz.>7&\ 1 oott, ±KELfcBl!il5!Kl 004A' 
T F T7U-r«E±teJ«*nfe«»/**>U 1 0 4^i? 
Wftfa-**3i«IU **RGBffl©^-r h/S 
Jl/^IOR, 10GMl0BtLm^S?I^n 

0 otHi, afe^as^^y^n.- «y m 10 2*^*att 
jw^ensi, hjjf-r Kiio 4<ortgpT', a 

I©57-1 10 6^U, 2«C©^-<^D-Y«y^5 
7-1 10 8(Ciot, RGB0 3«ftfe:»«"r*Jlfija 
#R, G, BKM^n, #&lCttJ& , r«?'f h'W7 50 
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10R, 1 OGStfl 0 Bfe*****!*. ^LT, 9 
-fWWlOR, 10GStflOB(CiO*^SIS 
ttfc 3 Wftfctti&r #4 9X24 y 97V X 

ai 1 1 2fc*»>«#&jasnfc«, a^ufXi 1 1 

So 

[0 10 6] 01 3K*5V>T, ffi?«g§<Dflfi<D0<Jfc55 

7^F7^<D/<-yt;b3yifa-$ 1 200&, ± 

»L;teMHH*;l/ lOtfh-y fit/*— Y— xmcffiZ. <b 

£={C*— 4?— F 1 2 0 2 A^ffi*-ii$nfc*» 1 2 0 4 4 

[0 10 7] 01 4&C*JV">T, S?«igtDflfe©0l|fcS^ 
— i?V 1 3 0 0 (4, ii71/-A 1 3 0 2 PUCffi5&<Dm 
MbUBI 0 0 4^TF T7U-fffl6±t«tJftTM« 

1 30 6 a*te5^h^Kl 3 0 6, Isl&Sffi 1 3 

0 8, miRCf^2(Dv'-;l/F«l 3 1 O&tfl 3 1 
2, roO#ttfl#l 3 14M1316, MtfC7 
-f/l/A#-V 'JT-t^— 7\ 3 1 8 i:«KlRS*nTV»So 

c<Dm<om&, mftvmTjkm smshiss 1002 (01 

1 #JRD (i, SIESSC 1 3 0 8 fcjfflRLT fe ck < , ffiA 

0©TFT7 , UY»R±KUMELTt.«tV'>o S 

tc, Buaj©ffi»/0ss 1 0 0 4%ihi^s« 1 3 0 8±icm 

[0108] iS, il 4fc5Vr«tt^— s^ir-e**© 
t?> 3 0 8^tfi8W-6ftT</>&o LfrLft*' 5 

dbiBiB 1 0 0 4^s(c«^is$84aysiHigg 1002 

fC«, A 1 3 0 2rtfc8ft/^;V 1 0 4B5E 

^Kl 306 «B»&A,£'* y * 9^ h £<Dffilt£K 
£LT, BBS, ttWrscfcfeiirfleT?**,, 

[o 1 0 9] &rm 1 5 tc^-r j;^ »c, bmbnb 1 0 0 

4-f>a^1S^Ma0K 1002 4»«L^v>fSS^^;l' 

1 o<d»^}c«, sibieissi 0 0 4 j PWrsmmmmm& 
1002 4-&cy 1 c 1 3 2 4 *foj«u -y 5 Kf- 7 1 3 2 

2±(C^g^nfcT C P (Tape Carrier Package) 1 

3 2 ok, t f TTi^rgs i (ommmcmv intern 

T, WuMS.k. LT, 155?, ffiffl^-TS <1 ^ 

[0 110] JM±H1 2^5.01 5 4#fiSLTSiH^Lfc 

nf->3X 7^utr«is, pos«, 

^>y^^^;I/4<i^.fcSeil^:if^0 1 1 tc^Lfc«^ 

[oii i] uSimwLrc&oic, xmrnvrnmiczti 
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CO 1 1 2] 

[f§B^(D^] mam. i Rt? 2 icfa«©i£jigBf;: cttx 

»LBffi«S%««*ffl^te*#< Loo. Kfiffi©B 10 
[01 13] MOT3lcGW0ttMtBlcJ:til& !/U 

co i i4] w*«4fcae<Dffis^Bfc«tnff, 

co i 1 5] m^s5(ciBiK<ojSA«eS(cj:nfcr. 20 
^-v-^msgtcT'u^-v— £Mi#*fg£ £ s rc#><Dm 

s K«ii^«^-r set # aim t&% 0 
co i i6] »^JS6{cgB«co?ss^B{c«fenii\ mm 

mmz-&t>#%<i £tfT°%&<Dr\ mmmzTmrnr-x 
<<v=f-y ymmzft out ttmm t&K). mBs*ma&> 

co i 17] m&y%7 icnm<Dm£&3iwic£tii£ s yv 30 

&S 0 

CO 1 1 8] M^8fc£tt(DttA^Blcj:n& j££ 

co 1 19] m^ngiciBKoffiAKstc^niir. 
co 1 20] natm oic&mvmet&fflc&nis. ss. 

CO 1 2 1] RffRl 1 {cSS«<D«?«Ste*nf^ « 
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ojg p Q n ffi(7)ia^S^oIt6«:, «fi7DS>:c** % /V- 

im 1 ] ffiAttBO&ttQJ&flBKi&ttS TFT7W 
T'&S„ 

C0 2 ] 01 OjS*«BO^fW«J«*^"r¥BHl?» 
5c 

C0 3 ] 01 OM^gOiftiM^tlflit'fe 

So 

C04] «a««fc»tt6nferu^-+-s?igB*« 

J*"T* T F T©IhI8S0T'^S o 

C0 5 ] saawtcRw enfe-9->r u >y@ss£« 
CE 6 ] ffis^Bfcflf ^ znrcmgkJ^jKDmm.** 

C0 7] a6©M^*MI«t5T F T7 WS 

C08] ■6©«»/^*^©^y^-+-i'«^«cja 

m 9 ] 0 6 Ottll/<* McW* 6 ns ^ U f- ir - 5> 
[HlSgcD^PMHT&So 

C01O] «aEEI8S©-^©Il!S0T?SS o 

CHI 1] *»Hfc£*«?«»©l^©»!^lW» 

BS12] *?$g§©-0iJ i: LT©«*r a i^x * Z 

C013] n.^m^Di&<Dmti,r<D^-vi-^u> 

tr jl - # *7jk?iEmw?ao s Q 

C0 1 4] «?«Sgg©-fiRJi: LT©^-^^-r# 



C015] «?WB©-0!lfcLT©TCP*ffl^rctt 

n^B^^-r^HT'^So 

C^©3fti«] 

1 -TFT7W1« 

1 0 

1 1 



1 2 

2 1 
2 2 

2 3 

3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 



■£B& 



TFT 

?-bm 

y— 



(16) 



1 1 - 1 3 3 4 6 2 



29 



3 8 

mz. 

*3. 



3 7 

4 1 
4 2 

4 3 

5 0 
5 2 
5 3 
7 0 

1 0 1 •••f f -*S!IK»0g& 
1 0 2-^? 



im 



10 



30 

1 o 4-j&muMSB 

2 0 0-ISgf 

2 0 1 ■•■^'U^-lr-: 5>EBB 

2 0 2-TFT 

2 0 4-^Uf+-fBf« 

2 0 6-!/y*-*— S?B 

3 0 l ■•■V>-7Vy-yiB\& 

3 0 2-TFT 

4 0 1 -ttfcHtt 
4 02-TF T 
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